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AIR CONDITIONING SERVICE

SERIES
ITEM
NO. DESCRIPTION

DEALER
PRICE
EACH

BEAR
936 40375 R-12 REFRIGERANT RECOVERY, RECYCLING AND

RECHARGING SYSTEM............................. $4,595.00
936 40380 R134A REFRIGERANT RECOVERY, RECYCLING AND

RECHARGING SYSTEM............................. $4,995.00
936 43278 AUTOMOTIVE MULTIMETER......................... $330.00

IG-LO
955 1500 R-12 RECLAIMATION AND RECHARGING SYSTEM....... $3,625.00
955 2500 R-12 RECLAIMATION AND RECHARGING SYSTEM....... $4,369.00

RTI
937 RRC750 R-12 REFRIGERANT RECOVERY, RECLAIM AND

CHARGING STATION............................. $2,886.00
937 RRC751V R-12 REFRIGERANT RECOVERY AND RECLAIM

STATION...................................... $3,291.00
937 RRC760 R-134A REFRIGERANT RECOVERY, RECLAIM AND

CHARGING STATION............................. $3,014.00
937 RRC760V R-134A REFRIGERANT RECOVERY, RECLAIM AND

CHARGING STATION.............................. $3,419.00
937 TX600 R-12 REFRIGERANT RECOVERY, RECLAIM AND

CHARGING STATION............................. $1,539.00
937 TC700 R-12 REFRIGERANT RECOVERY, RECLAIM AND

CHARGING STATION............................. $2,475.00
937 TX600/ R134A REFRIGERANT RECOVERY, RECLAIM AND

R134A CHARGING STATION............................. $1,666.00
937 TC700/ R134A REFRIGERANT RECOVERY, RECLAIM AND .

R134A CHARGING STATION............................. $2,604.00

SUN
970 MRC450 DELUXE MOBILE RECYCLING CENTER 134A........... $6,000.00
970 MRC400 DELUXE MOBILE RECYCLING CENTER R-12........... $5,621.00
970 MRC312 MOBILE RECYCLING CENTER R-12................. $3,937.00
970 MRC334 MOBILE RECYCLING CENTER 134A.................. $4,125.00
970 109501781 FILTER KIT (1 MASTER AND 10 DESICCANT

PKS. R-12).................................... $75.00
970 109501783 FILTER KIT (1 MASTER AND 10 DESICCANT

PKS. 134A).................................... $75.00
970 700923311 ADDITIONAL 30 LB. STORAGE TANK................ $248.00
970 109102291 ADDITIONAL 50 LB. STORAGE TANK................ $277.00

TECHNICAL CHEMICAL
912 SR9000M RECOVERY, RECYCLING AND FLUSH SYSTEM FOR R-12,

INCLUDES S12445 BASIC FLUSH KIT AND S12458
UNIVERSAL ADAPTOR KIT........................ $2,709.00

912 SR9000MA RECOVERY, RECYCLING AND FLUSH SYSTEM FOR R-12,
R-22, R-500, R-502. INCLUDES S12445 BASIC FLUSH
KIT AND S12458 UNIVERSAL ADAPTOR KIT......... $2,852.00
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NOTICE
The information presented here is based on current
Occupational Safety and Health Administration
fOSHA) and Environmental Protection Agency " '
(ERA) regulations. These regulations are subject to
change and may become obsolete if new laws are
enacted. In addition, they are subject to
interpretation as they are enforced which may result
in changes to the information as presented.
As an employer, you can be held liable for injuries
caused by hazardous working conditions if you
knew, or within the regular scope of your duties
should have known, of the existence of violations of
the regulations controlling the handling of
hazardous materials. It is therefore essential that
you familiarize yourself not only with OSHA
requirements but local or state worker safety laws
and also with federal, state and local laws and
regulations governing the disposal of hazardous
waste.
Although all of the information contained in this
publication has been obtained from sources
generally believed to be reliable, American Hazmat,
Amboy Associates and Safety-Kleen Corporation -
make no warranties or guarantees, express, oral,
implied or statutory regarding this product, and ''• 4 *'.>•
expressly disclaim all implied warranties or
warranties otherwise arising by operation of law, , ri
including the implied warranties of merchantability • , ' '
and fitness for a particular purpose. The Publishers - ' r
and Safety-Kleen Corporation neither assume nor • ' • - . * / ,(
authorize any party to assume on Publishers' or „ .. .^ -> - . ,* '
Safety-Kleen Corporation's behalf any liability for • «• * ' & , ' < •:
results obtained by any uses of this product. The ' .& " •
Purchaser assumes all risk and liability for results , -. ' *<. " ' v '*
obtained by any use of this product. American. J$ ••- r" ""''"
Hazmat, Amboy Associates and Safety-Kleen^ ^ ,' " : • - • • • / *
liability shall not exceed the purchase price for this ""'' •*' j**, " >,. *
product. In no event shall American Hazrnat, Amboy "' • V fj?' ' ' * .'* i-*
Associates or Safety-Kleen Corporation, their t . . * . ' " *
agents or employees be liable to the Purchaser or ~. •< . • v - *•*
any third pany for injury or damage to any person or ' . ^ ,- « '"

roperty whatsoever as a result of this product, nor •. » '' ^
e liable for loss of profits, loss "of use or any' . \ , -j .. \* *

incidental, consequential, indirect, contingent, " " ,. ••' •• **
secondary, special or other damages or expenses ,je . ' '• '
of any nature whatsoever, even if advised of the ' v

r *
possibility of such damages. This warranty gives ;• ;»• *• ':
you specific legal rights, and you may also nave - . -^ i.
other rights which may vary from state to state. ,-. * ' ' .

& o . *e Copyright 1991 by Amboy Associates all rights reserved. ,
San Uiogo. Caliloinia (6J9) S^flClZO "^ ' • " K •

All rights reserved. No part of this publication except , <Sf:" * *-
copies of the Employee Training Sign-Up Sheets _•• T* ' . '*-
may be reproduced prJtransmitted in any form or by , , 4 * J1'
any means, electronic br mechianical including *»-* - . ." »
photocopy, recording, or any information storage •- •# *
and retrieval system, without permission in writing * V, *. ':\
from the Publisher. * ' ' . ' •

x* . " . v •J" '
" « - ' - /^ .Printed on recycled paper. * x ;

'X'
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afety-Kleen's Hazardous Materials Program will help you and
your employees learn how to deal safely with the hazardous

materials in your shop, including:
Degreasers and Corrosives

• Lubricating Fluids
• Hydraulic and Cooling Fluids
• Compressed Gases
• Solvents, Removers and Cleaners
• Adhesives and Epoxies

Fuels
• Paint Products

This program has been designed to be applicable to the entire
vehicle maintenance industry including automobile and truck
maintenance, vehicle fleets, service stations and automotive
dealers, farm equipment, bus lines, mining, manufacturing and
government vehicles and air transport machinery to name only a
few. The specific hazardous materials and operations unique to
the vehicle maintenance industry are the basis of this program.
Why do you and your employees need hazardous material
training?
In addition to the benefits of complying with OSHA and EPA laws,
studies show that most job-related accidents are caused by
unsafe practices of people, not unsafe conditions. If you think
about it, even unsafe conditions are caused by people who have
not been properly informed. It only takes one serious fire, or the
death or disability of one employee to force you to close your
business. You don't have to turn your business upside down to
prevent accidents and losses from happening. You need. aii • '
organized approach and a good employee training prog^j to
make everyone in your workplace aware of safety. %.
Upon implementation of this program you will have an •
understanding of your obligations to your employees and to %
government agencies regarding hazardous materials. You and
your employees will know how to handle and dispose of
hazardous materials safely and you will have documentation that
shows your "good faith" in complying with OSHA's Hazard
Communication Regulation and the EPA's hazardous waste laws.
The benefits this program offers you and your business are
substantial. Employer and employee knowledge of hazardous
materials and how to deal with them will reduce work-related
accidents, control insurance premiums and reduce inventory
costs. The possibility of government and employee lawsuits ^
against you and your businessvwill be reduced. You can be "'"
assured that the hazardous nî tpals your business uses are
being handled correctly and disposed of properly.

J'v

We at Safety-Kleen have a strong regard for environmental
protection and product safety. We conduct our activities in such a
manner to protect ou'XcusJbmers, their employees and the general
public. This program is the^esiilt of our goal to help our customers
comply with hazardous materials regulations and it is essential to
you and your employees.

IMTRODI IOTION• ' r1^1^ *•'*-' • I wiM

_
*:!cr
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Program Content
Your Hazardous Materials Program contains two binders, three
colorful wall charts and a package of five employee training
manuals.
The Manager's Binder Contains:

• A section that explains how to administer the program.
• A section that explains trie charts included in the package.
• Two sections that explain the Hazard Communication

Standard and introduce hazardous waste management
concepts.

• A copy of the employee training modules, training session
sign-up sheets and answers to review exercises.
An appendix that lists resources if you have questions
regarding OSHA or ERA regulations.

The Material Safety Data Sheet Binder Contains:
• An introduction to the contents and use of the MSDS

Binder.
• A fill-in-the-blanks Hazard Communication Plan.
• Instructions for compiling your inventory of hazardous

materials.
• An indexing system for filing Material Safety Data Sheets.
• An MSDS Glossary showing definitions of many of the

terms that appear on product MSDSs.
Inventory Roster
This chart provides a way to list the primary hazardous materials
used in each work area.
How to Use a Material Safety Data Sheet Chart
This chart explains in simple terms what information is in^Jlided on
each MSDS. ' '•<
Hazardous Materials Reference Chart
This chart explains the hazards and handling of types of
hazardous materials found in a vehicle maintenance facility.
Employee Training Manuals are organized into modules.
Each module has a corresponding review exercise and sign-off for
documentation of training.
Modules address the following areas:

• The Employee's "Right to Know"
• Product Labels and MSDSs
• Handling of Hazardous Materials
• Vehicle Repair Shop Hazards
• Clean Up of Spills and Disposal
• Exposure and First Aid Procedures
• Fire and Explosion
• Storage and Mixing of Hazardous Materials

INTRODUCTION
(Continued)

PROGRAM CONTENT
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Successfully implementing the Hazardous Materials Program
depends on you, the shop manager. Careful preparation is

the key and is really very simple. Familiarize yourself with the
information and materials we have supplied. Then you will be able
to explain the material effectively and answer any questions your
employees may have.
L ! 1. Start by reading the remaining information in this binder

including the explanation of the Hazard Communication
and ERA waste management regulations. These will help
you understand your legal obligations to your employees
and government agencies regarding hazardous materials.

;1 ~\ 2. Follow the instructions in the front of the MSDS Binder to
complete the written Hazard Communication Plan. You will
need to decide who is going to be responsible for various
phases of the program and where you will keep the plan,
MSDSs and other information.

Cl 3. Make a list (inventory) of all of your hazardous materials.
Make a copy available to employees.

D 4. Get MSDSs for all listed materials.
LJ Collect MSDSs now in-house and match to your inventory.
n Call your distributor for missing MSDSs and write for

MSDSs if necessary.
LJ Read as many of the product MSDSs as possible to

become more familiar with the hazards, symptoms and
protective measures required. Verify that you are
providing the correct protective equipment and
instruction to your employees now.

D File MSDSs in the binder where employees can use them.
E] 5. Identify and label all secondary containers.
LD 6. Prepare for Employee Training.

O Read through the employee training material and be sure
you are familiar with the contents of each module. Fill
out the review exercises yourself and check the
answers to make sure you understand the meaning of
each question.

O Familiarize yourself with the wall charts and fill in the
necessary information where required. Decide;where
you will hang the charts. • ••-.V^v.;

CD Schedule a time and place. V, '"
EU Complete the training sign-up form.

O 7. Conduct the training and collect, review, check and sign the
review exercises. . ,

••!"-'J*«r:?»v .
Q 8. File sign-up sheets and review exercises. •**•%'
D 9. Train new employees as required. Routinely update your

inventory, MSDSs, labels and plan.

ADMINISTERING
THE HAZARDOUS
MATERIALS
PROGRAM
GETTING STARTED
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Training Tips
The OSHA Hazard Communication Standard does not specify the
length of training or how and when it should be conducted. The
general rule is that employees should be trained in the use of each
material before they use it and should always know how to get
more information from MSDSs and labels. Some states mandate
annual training. We do offer some suggestions below for
conducting a successful program:

1. Start each session early in the day while your employees are
still fresh and energetic. Training is less effective later in
the day when workers are tired.

2.

3.

4.

5.

ADMINISTERING
THE HAZARDOUS
MATERIALS
PROGRAM
(Continued)

TRAINING TIPS

Keep the session short, simple and to the point. Take about
ten minutes to discuss each training module. The program
will be more effective if you discuss no more than two to
three modules in one training session. Cover one or two
categories of related hazardous materials and discuss the
specific MSDSs at each session.
Keep the setting informal by conducting the training in the
lunchroom or break area of your facility.
Complete a sign-up sheet before each training session.
Each sheet notes the topic discussed and those present at
each session. This lets the ERA, OSHA and any other
agency know you have conducted the training.
Be ready for questions and review. Before you conduct the
employee training, make sure you understand the content
of each module so you can answer questions. Be prepared
to say "I don't know, but I will find out" in answer to some of
the questions. There is nothing wrong with not having all of
the answers. If, for example, it is a question about a
specific material, ask your distributor to help you find the
answer. Do get back to the employee with the answer.

Training time is good for morale and brings your employee team
together. People like training when it is done in a spirit of goodwill.

©Copyright 1991 Amboy Associates (SKMR1181



As part of your Hazardous Materials Program package, you
have received three large wall charts to be posted in your

facility.
• "How to Use a Material Safety Data Sheet"
• Hazardous Materials Inventory Roster
• Hazardous Materials Reference Chart

Remember to post each chart where all of your employees can
easily see it. Make sure your employees understand how to use
each chart and the information on it.

"How to Use a Material Safety Data Sheet"
This chart describes the basic information that is found on the
product MSDS. It includes a simple caption for each section of the
MSDS. Displaying this chart near where you keep your MSDS
Binder will allow your employees to quickly understand how to
read and use a Material Safety Data Sheet.

WALL CHARTS

HOW TO USE A MATERIAL SAFETY DATA SHEET

HEMI KWMTmCAT
This is usually ir>e '"St section
lists i he crwmic*' name in
trade name n also lists the
manufacturer j name, address
and emergency phone

This let's you what s m a chemical
thai can harm you It gives you, in*
permissible exposure liml (PELJO*
the threshold MTMI value (TLV)

Tint describes wfwjr

eveporaivs. and <nrh«tnef me
vapors flumet) «W or tail m the

Thts let's you at wtut

explode It describes the type oi
exiTiQuieher and protective equip
ment lowtti il a 'ire starts

MtAlTHMAIArWft •"""*
This le«S how you mighl *el il yOu
come into contact with a haiard
ousmaieriat sue'
neadacne w d>2iiness it a<so
lens you what to do m case of
emergency and w*at kmd ol Mst
aid to use

MMTNttVMM:
Trus tells you it the material reacts
with orhei maienels Of conditions
it kstsmafer iels that, whan mi no
together, will burn or explode II
also t*rs you about cenam corx*
lions l*e heat or Sunltght that may
make a chemical unstaoie, and
cause a dangerous reaction, such
as tire or explosion

•MU. 6ft LUK MOenUNBk
This tells you whai to use to dean
up a spin ot a leak li Ksts the pro-
tective eqixfynent to use 10 pro-
tect yourself from the hazardous
material you are cleaning up

This Hits m* pet tonal protect iv*
equipmert needed to handle the
material uMy. auch as goggles, a
apecllc type Of respirator, rubber
glows, or full coveralls to protect
you* entire body from exposure to
a manna'

Th.s leHs you any other special
instructions to toBow when
handling |he material and grves
you intorm»non noi covered in
other per» of the MSDS

II yo« tun*, any cjuaaHone eWer
reeding en MSOS. «ek your

QUESTIONS
Keep asking untif you understand
What you team could save a N'e
Maybe yout I'te

A
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Hazardous Materials Inventory Roster
This chart will be your first step to making your employees aware
of the materials that present dangers to them on the job. Follow
the instructions in the MSDS Binder to complete your inventory.
Then list your primary hazardous materials on this chart with a
grease-type pencil or erasable marker. Add the area where the
material is used and whether or not you have a current MSDS on
hand for it.
This chart is erasable to allow you to update the list when new
materials arrive or when old ones are no longer used.

WALL CHARTS
(Continued)

HAZARDOUS MATERIALS

© Copyright 1991 Amboy Associates (SKMRt 18)



Hazardous Materials Reference Chart
This chart was designed as a quick reference on how to handle
the different hazardous materials used. The chart is not a
substitute for reading Materials Safety Data Sheets. However by
finding the material you are using in the left hand column and the
circumstances you are experiencing in the top row, you and your
employees can determine the type of action to take by reading the
information contained in the intersecting square.
This chart provides information in an emergency and is an
excellent learning source for teaching your employees the general
characteristics of categories of materials.

WALL CHARTS
(Continued)

HAZARDOUS MATERIAL REFERENCE CHART



In the fall of 1987, the Occupational Safety and Health
Administration (OSHA) extended the Hazard Communication

Standard, or "Right to Know" regulations, to businesses and
operations of all sizes in the United States. If you have hazardous
materials in any quantity, and any number of employees or
contractors, these regulations apply to you. Unlike many other
regulations, there are no minimums for the number of employees
you have or the amount of hazardous materials present in the
workplace.
In short, the law says that your employees have a "Right to Know"
about any hazardous materials to which they are exposed and
how to protect themselves from them. There are several specific
actions you must take to ensure that they know.

First, you must have a written plan ("Hazard
Communication Plan") which describes what you are going
to do to fulfill the requirements of the law and assigns
specific responsibility for carrying it out.

• Second, you must identify and inventory your hazardous
materials, and continually update that inventory.

• Third, you must have a current Material Safety Data Sheet
for each hazardous material.

• Fourth, you must label secondary containers.
• Fifth, you must train employees.

Aside from the benefits of simply complying with the law, "Right to
Know" programs can benefit your operations in other ways. Proper
use of materials and an awareness of the safety issues can
reduce accidents, and with them, the costs of wasted materials,
disposal, lost production time, and, in some cases,-insurance
rates. Your awareness of the materials being .selected and used
may help in inventory control and better selection.of less
hazardous materials. The points of a well-run "Right to
program are, in many cases, nothing more than good,- <
management of your business. •- ';

UNDERSTANDING
THE HAZARD
COMMUNICATION
REGULATION
THE FIVE
REQUIREMENTS OF
"RIGHT TO KNOW"
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OSHA Enforcement
OSHA "Right to Know" is enforced by either the federal or state
government, depending on the state you are in. You need not be a
large and highly visible employer to be inspected. Over 90% of
inspections of small businesses are triggered by employee or
neighbor complaints.
More and more, inspectors are looking not only for the "form" of
the program, but for how effective it is. They will check to be sure
that information is current. Most important, they will determine
whether employees actually understand both their rights and the
hazards in the workplace. If you have questions about OSHA
"Right to Know," you may contact OSHA, an OSHA consultation
service (see Appendix), your county health department or your
insurance company.
Normally, the inspector comes to your business unannounced and
starts by asking to see your written plan. The inspector may then
ask to see employee training records and your inventory. Do not
refuse to show the relevant records or answer questions.
The inspector may then walk up to employees and question them
directly regarding the materials they are using, on what they would
do in the event of a spill, fire or emergency. It is expected that the
employee can immediately show the inspector where MSDSs and
the written plan are kept, and be able to produce a specific MSDS
as requested by the inspector. The inspector may then ask the
employee to name the person responsible for labeling containers
or ensuring that MSDSs are up to date. A check for container
labels and MSDSs will be made. You should accompany the
inspector throughout the entire visit.
Citations, if any, will be in writing and will be sent by rtiail afteftthe
inspector's visit. If you are not in compliance, you may be given a
30 day period to comply, or you may be cited and fined "'
immediately. Be sure you fully understand exactly what the
inspector is asking you to do.
The best approach is to have your written plan, records of training
and inventory in a readily accessible place. Make sure your
MSDSs are up-to-date, and label your secondary containers. The
more you can show that you have in place, the better the results of
the inspection. •':•"''
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Written Hazard Communication Plan
You are required to have a written Hazard Communication Plan.
You may either write your own or fill in the blanks on the plan
provided in the MSDS Binder. For special situations, you may
want to add additional information on your procedures.
The plan explains your commitment to "Right to Know," describes
your policies and procedures and names the people responsible
for implementing the plan. Specifically, it:

• Describes how you identify hazardous materials.
• Names the person(s) responsible for labels and warning

signs, for making sure that MSDSs are up-to-date, for
training and for notifying contractors about hazards.
Describes the type of secondary container labeling system
you use as well as other warning signs.
Explains where MSDSs will be kept, how they will be
maintained and updated and how you will get them if they
do not accompany the product shipment.

• Describes your training program (who, what, when,
where). Explain when new employees will be trained, and
when all affected employees will be trained in the use of
new chemicals or in the non-routine use of familiar
chemicals.

• Keeps the information in a central location, accessible to
employees. They not only need to know where it is and
who is responsible for implementing it, they have a "Right
to Know."

The plan should be updated any time you change personnel
assignments, or processes or materials. When the inspector
compares your plan to your operations on the day of the visit,
there should be no variances.

UNDERSTANDING
THE HAZARD
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The Inventory
In preparing the hazardous materials inventory, you may be
surprised at the number of hazardous materials you have and use.
Many materials you have used for years without trouble, and
never thought of as hazardous, are "hazardous" by OSHA
definition. It is not uncommon for a shop to have several hundred
hazardous materials.
You are looking for anything which could affect a person's health,
cause injury or death, or damage or pollute air, water or land.
Unless you intend to hire a professional to help you identify
hazardous materials, a few simple guidelines will help you to get
started.

• First, don't sit at your desk to do the inventory. Walk
through your facility and look at it as if you had never seen
it before. Write down all materials that could be hazardous.
While you may use purchasing records, do not depend on
them exclusively, as it is typical for "stray" materials to
make their way into an operation.

• Second, one of the easiest ways to ensure that you do not
overlook materials is to assume that everything you use up
that comes in a bottle, can, box or drum is hazardous, until
proven otherwise. This assumption will simplify your
search because you will not be tempted to make snap
judgements and ignore a potentially hazardous material.

• Third, read the labels. They should tell you if it is
hazardous. You are looking for the words "Caution,"
"Danger" or "Warning," or references to characteristics
such as "Toxic," "Flammable," "Reactive" or "Corrosive."

• Fourth, check the MSDS. If you don't have it, call your
distributor. If they say there is no MSDS for the product,
ask them to put that information in writing.

In some circumstances, you may need to test materials, although
the manufacturer's information is normally sufficient. Re'member
that materials may become hazardous or their properties may
change when mixed with other materials or when used in certain
processes.
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THE HAZARD
COMMUNICATION
REGULATION
(Continued)

THE INVENTORY

® Copyright 1991 Amboy Associates (SKMR118| 11



Material Safety Data Sheets
Material Safety Data Sheets (MSDSs) are produced by chemical
manufacturers and are to be provided to you by the company
which sells the material to you. The MSDS is updated each time
the material changes. Each manufacturer has its own MSDS for its
products.
The MSDS must contain information on all of the following
subjects: chemical identification (name and manufacturer
information), hazardous ingredients, physical data, health hazards,
fire and explosion data, reactivity data, spill or leak procedures
and special protection.
At this time, only the subject headings are standardized. MSDSs
vary widely in terms of content, detail and readability. Generic
MSDSs are not acceptable substitutes, although they may be
used as a supplements as you attempt to make understandable
and usable information available to your employees.
The MSDSs must be readily accessible to employees in each
work area. Employees must know what they are and how to find
and use them. In general it is best to keep them in binders in work
areas where they can be easily updated and where they are
available.
MSDSs should be indexed in a systematic way. The MSDS Binder
is organized by product group. Materials within groups may be
organized alphabetically by product name, or by a numbering
cross-reference system. Part of your employee training will cover
the method you use for filing the MSDSs so they will be easy to
access in an emergency. (Remember, the inspector may ask an
employee to show a specific MSDS in order to demonstrate the
effectiveness of training.)
It is your responsibility to see that you have an MSDS for each
hazardous material. It must be for the current formulation of that
product (be careful; they may change frequently). It must be from
the manufacturer which provided your current supply. If you have
several versions or suppliers of a product, you need an MSDS for
each.

UNDERSTANDING
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Collect all of your MSDSs and check them against your inventory.
If you are missing any MSDSs, call your distributor and request
them. If you do not have them within a few days, request them in
writing from your distributor. At the same time, you may wish to
also request them in writing directly from the manufacturer. If you
do not receive the MSDS within 25 working days, notify OSHA of
your attempts. Keep copies of this letter.
The following letter gives you a suggested format for requesting
MSDSs. When you request them in writing, send the request by
registered mail. Keep copies of the letter and of the post office
receipt. If questioned, you will be able to demonstrate your good
faith efforts to obtain the MSDSs.

UNDERSTANDING
THE HAZARD
COMMUNICATION
REGULATION
(Continued)

MATERIAL SAFETY
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(Continued)

MSDS REQUEST LETTER
Date:
Name of Manufacturer or Distributor
Address
City, State, Zip

We are currently using a product manufactured by your company that
we believe is considered a hazardous material. Federal and state
regulations require us to possess an MSDS for each hazardous
material we use.

Please send us a copy of the Material Safety Data Sheetfsj for the
product(s) listed below:
(Name and Description of Each Hazardous Material)

Please send the MSDSfsJ to:
Your Name
Company Name
Address
City, State, Zip

If this product does not require an MSDS, please notify us in writing.
If you have any questions regarding our request, please contact:
(Name)

(Phone Number)
We appreciate your cooperation in this matter.

Sincerely,

© Copyright 1991 Amboy Associates ISKMR118) 13



Container Labeling
Container labeling will be an issue for you in three ways. Although
materials sold to you are supposed to be properly labeled, it is
your responsibility to see that they stay that way. Second, your
employees may take chemicals from larger containers and put
them into different or smaller ("secondary") containers for ease of
use. If more than one person has access to this secondary
container or if the material is not used up in one work session, that
container must be labeled. Third, you may have piping whose
contents need to be identified.
Employees need to know what they are dealing with in case of
leaks or spills. Any employee who uses a material must have
immediate access to information about the chemical which ties
back to the MSDS. The employee needs to know the immediate
hazards of improperly handling the material.
Two common labeling systems use colored bars or diamonds to
identify the hazard with a numbering system which indicates
severity of a hazard. Other labels use symbols which identify the
hazard and the protection required when using the substance.
Some labels combine these approaches. There is no nationally
required system, although some states or localities may prescribe
a system.
In selecting a labeling approach, remember that the idea is to give
employees enough information with which to protect themselves.
Factors to consider include the extent to which your employees
speak or read English, and the amount of time and effort you want
to put into training and retraining in the interpretation of the labels.
Labels should be intuitively easy to interpret accurately; and your
employees must understand what your system means and how to
return to the MSDS for more information. •>/-.•
States may differ in their labeling requirements. In some states, it
is necessary to refer to target organs or to specific short and long
term effects of the material. Check with your local regulators for
special requirements.
Finally, there are specific rules governing the labeling of
hazardous wastes for both storage and shipment. Refer to state
and local regulators for information regarding the wording, the type
of label and the addition of information about accumulation times
for the wastes.

UNDERSTANDING
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Employee Training
Employee training is the heart of "Right to Know." The test of an
acceptable training program is whether employees absorbed {be
training, not whether they attended training. Simply conducting
classroom training is not enough. You need to be sure that
employees understand that training.
Training must cover the following points. The employees must:

Understand they have legal rights under "Right to Know"
about hazards faced on the job and about protection from
the hazards.

• Understand which materials are hazardous. An inventpry
must be provided. Employees must know how to identify
and detect hazardous materials.

• Know about MSDSs, about the information provided in
each section of the MSDS and where the MSDSs for the
work area are found and indexed.

• Know how your labeling system works and where to find
required information.

• Know what protective equipment or procedures are
required for use of each hazardous material, where
equipment is kept and how to maintain it.

• Be told who is responsible for updating information and
ensuring that MSDSs and labels are available. Employees
must know where the written plan is kept.

Deciding who needs training, and at what level, will be important
to you. Consider any employee who could be exposed to
hazardous materials under any conditions. Remember that office
personnel may be asked to call for help in the event of fire or
employee injury. It is important that they know about the materials
and about MSDSs so they provide the best information to
hospitals or emergency responders.
If you have non-English speaking employees, or those who have
difficulty reading English, you will need to set up procedures to
help them. This could mean encouraging them to ask specific
individuals for help and information, providing labels and warnings
with symbols or in other languages and arranging for training in
those languages.

UNDERSTANDING
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Documentation
As a matter of good management practice, and for your own
protection, it is critical that you keep records which document your
compliance with "Right to Know" requirements.

• Document your training efforts. Copies of a training
sign-up sheet are provided in the training section of this
binder. Use a sign-in sheet whenever you do "Right to
Know" training. It is also important to document tnat
employees understand the training you have provided.
Written review exercises are recommended for this
purpose. Sign and keep copies of these exercises when
completed.

• Update your inventory whenever you add a new
material. Use your inventory to track use of materials. Get
rid of excess or infrequently used materials. Find less
hazardous alternatives to more troublesome chemicals.
Using the inventory information could easily result in
substantial savings to your business.

• Maintain MSDSs for all hazardous materials on site. If you
used them, maintain copies of MSDS request letters to
your suppliers. Some advise that you maintain copies of
out of date MSDSs indefinitely in case questions come up
about materials to which employees may have been
exposed in the past.

• Update your plan whenever you have a change of
personnel, processes, chemicals or procedures. Keeping it
current will take only a few minutes of your time and will
help you focus on safety issues on a regular basis.

Keep records in a handy place. Set up a specific place in your files
for regulatory compliance record keeping. Set aside one section
for "Right to Know" documentation. If an inspector comes, you
should be immediately able to produce the written plan, the
inventory, MSDSs, training records and copies of written
procedures without fumbling through your files.

UNDERSTANDING
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The following is an outline of typical hazardous waste
management issues. It is provided to alert you to the

existence of regulations that may affect you in addition to those for
"Right to Know". If you use parts cleaning tanks or dispose of
excess paints and thinners, you generate hazardous waste under
federal regulations. Waste solvent or carburetor cleaner, caustic
wastes, batteries and battery acid are also likely candidates.
States may also expand the list to include such materials as waste
crankcase or transmission oil, antifreeze, brake fluid and
automatic transmission fluid.
In the U.S., hazardous wastes are regulated at the federal level
under the Resource Conservation and Recovery Act (RCRA).
Managing hazardous wastes can be very complex and the rules
also may vary widely from state to state. A thorough
understanding is required. Contact your association, waste
vendors, publishers and your state's hazardous waste regulators
for complete information.
Depending on the state you do business in and the amount of
waste you generate, proper management of hazardous wastes
requires several actions. You are responsible for some or all of the
following:

Identifying your hazardous wastes.
Properly classifying wastes and selecting treatment and
disposal options.
Determining your generator status.

• Notifying state or federal agencies.
• Properly managing wastes on-site. ..
• Selecting a transporter and disposal facility." " v '° '

Using a manifest for shipping.
Filing the proper notifications and keeping records.

SMALL QUANTITY
GENERATOR
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Identifying Hazardous Wastes
Do You Generate Hazardous Waste?
Before you answer this question too quickly, picture what your
facility would have at the end of a "normal" month if the only
materials that left your site were specifically for sale to or use by
your customers. What if the following things happen:

All of your drains and sewers are plugged. The garbage
collector doesn't show up. Nothing gets swept out the door. No
rags and wipes are taken for cleaning. The parts cleaners and
tanks can't be emptied. The air vents are plugged.

While this picture is fresh, list all the wastes generated in your
facility. Think about each machine or process and each work area.
What does each person do routinely and what happens when
there is an accident? What is left over? What gets thrown out?
How much of each kind of waste is generated? How frequently is it
generated?
List all of your wastes. Some of them may be "hazardous," even if
you have never thought of them that way before.
IT IS YOUR RESPONSIBILITY AS A GENERATOR OF WASTES
TO DETERMINE WHETHER THEY ARE HAZARDOUS OR NOT,
AND TO KNOW EXACTLY WHAT CAN AND CANNOT BE DONE
WITH THEM. Ignorance is no excuse. It pays to be right.
(Many of the materials piling up at the end of the month are
probably not hazardous. However, disposal of many may be '„
costing you and your community, so don't stop thinking about
minimizing them. Ask your accountant to tell you how much you .
pay every month to have things hauled or drained away.) :

SMALL QUANTITY
GENERATOR
HAZARDOUS
WASTE RULES
(Continued)

IDENTIFYING
HAZARDOUS WASTES

©Copyright 1991 Amboy Associates (SKMR118) 18



Waste Classification and Treatment Standards
Current legislation restricts the landfilling of hazardous wastes
(the "land bans"). The basic idea of the land bans is that certain
waste cannot be landfilled without prior treatment which renders it
less hazardous and less likely to migrate from the disposal site.
A treatment standard has been set for each waste which tells
you how, or to what level, your waste must be treated. Treatment
might include recycling, incineration, neutralization or other
processes which change the characteristics or which destroy or
bind up the hazardous constituents of the waste. It is extremely
important that you properly identify each waste and make the
correct decisions about how it must be treated prior to disposal.
The U.S. Environmental Protection Agency and the states have
very specific definitions as to what constitutes a hazardous waste.
It is critical that you understand these differences so that you
assign the appropriate waste codes and treatment standards to
each waste.
You will need to check the EPA's lists of hazardous materials to
see if your wastes are "listed." You will then determine if any of
your wastes are also "characteristically" hazardous. This means
you need to know if the waste has certain characteristics
(ignitible, corrosive, reactive, toxic) as defined in the
regulations. You will then determine whether your waste is a
"wastewater" or not.
Labels, MSDSs and package inserts for materials used in the
waste-generating process may provide clues on this subject.
Contact your state's hazardous waste agency, your local water
treatment district and the landfill which takes your waste for
information on whether any or all are regulated. You may also
check with an analytical chemistry lab or a recycling, treatment or
disposal contractor. Whatever method you use, you must correctly
identify and document the reason your waste is considered
hazardous. It is critical that you maintain records documenting
your decisions about waste characteristics.
Once you have determined all of the codes which apply to your
wastes, you will determine the applicable treatment standard
or technology for each waste. For some waste, a concentration
standard is set by regulations and you get to pick the treatment
method for managing the waste. In other cases, a treatment
method is pre-defined and you need to know what that method is.
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Determining Generator Status
Your generator status is determined by how much waste you
generate. This then sets what you have to do and who wants you
to do it.
You need to determine the highest amount of waste you could
produce in a month. Include in this number not only on-going
production wastes for your busiest month but also potential spills
or accidents and damaged or out of date product. You will want to
design your waste management system to deal with your worst
case scenario about waste quantities.
Note: Legal requirements are stated in kilograms (kg). Some rules of thumb will
help you estimate volumes. 100kg is about 27 gallons or 220 pounds or 1/2
drum. Convert your waste estimates to kilograms to ensure that you are
operating within limits. Your wastes may be heavier or lighter, so check it out.

If you generate 100kg or less of hazardous waste per month (or
1 kg of acute hazardous waste) you are conditionally exempt from
many Federal regulations, but not necessarily from some State
regulations and enforcement. In some states, you may need to
notify the state if you generate less than 100kg per month.
If you generate more than 100kg of hazardous waste but less than
1000kg per month you are subject to Federal regulation and
enforcement as a Small Quantity Generator. If you generate more
than 1 kg of acute hazardous waste per month you are fully
regulated and need to carefully check on the requirements. You
need to obtain an identification number from the EPA Regional
Office for your area. Call your state hazardous waste management
agency or the EPA Regional Office (see Appendix) and ask for a
copy of the "Notification of Hazardous Waste Activity" form. You
will receive a booklet with the form and instructions for completing
it. You need a form and an identification number for each location.
If you move to a new location, stop generating a particular
hazardous waste or begin generating a different hazardous waste
you need to notify the EPA of the change. Send a letter indicating
the specifics of the change. Using registered mail is recommended.
As a generator of hazardous waste, you may also need to obtain
other state and local permits. You need to check with both state
and local officials regarding the need for a Public Health License,
permits to discharge wastewater to sewers or streams, air permits,
and treatment or storage permits.
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On-site Waste Management
If you generate 100 kg or less of hazardous waste per month, you
must be careful never to accumulate more than 1000 kg of waste
(or about 300 gallons) on site at one time. If you accumulate more
than 1000kg, your regulatory status changes and there are more
requirements you must follow.
If you generate more that 100 kg but less than 1000 kg per month
you may accumulate and store hazardous waste for up to 180
days on-site without obtaining a storage permit if you follow certain
rules very carefully.

• Accumulated waste may never exceed 6000kg.
• Containers must be labeled and managed as described

below.
• An emergency contingency program must be in place as

described below.
If you ship waste more than 200 miles for disposal, you
may store for 270 days.

• The time clock starts ticking the first day you put waste in
the drum.

Under certain specific conditions you may be able to fill the waste
container in a "satellite accumulation area" before you start
counting storage time. In this case the stationary container must
be in the area where the waste is generated, must be labeled
"Hazardous Waste" and must be under the control of the operator.
The container cannot exceed 55 gallons. If the container is then
moved to storage, you label it with the first date in storage and you
may store it for only 180 days (or 270, as described above).

Containers And Storage Area
Containers must not leak, and must be in good condition.
Otherwise, waste must be moved to a suitable container
immediately. Containers should always be closed during storage,
except when adding or removing waste and should be handled so
they will not rupture or spill. Containers must be compatible with
the wastes they hold. In some cases, large containers should be
grounded. Incompatible wastes and materials must not be stored
in the same container, or near each other.
You must inspect the storage area at least once a week to ensure
that it is secure, is capable of containing leaks or spills and is
clearly labeled as to the hazards.

Labeling (on-site)
Each container must be clearly marked with the first date that
waste was placed in that container (or, if you are moving waste ..
into a storage area because you have reached a quantity limitation
in the satellite accumulation area, the date the quantity was
exceeded or the date the container was moved into storage).
The words "Hazardous Waste" must be clearly marked on each
container.

SMALL QUANTITY
GENERATOR
HAZARDOUS
WASTE RULES
(Continued)

ON-SITE WASTE
MANAGEMENT



Training
Your employees must be thoroughly familiar with all requirements
of hazardous waste management and proper response to
emergencies. At a minimum they should know how to use
emergency equipment and communications and how to respond
to fires, explosions and water contamination incidents.

Emergency Preparedness
As a Small Quantity Generator you must have an emergency
contingency plan which covers what people must do at your facility
in response to fires, explosions or any unplanned release of
hazardous materials to air, soil or surface water. It need not be in
writing under federal regulations, but it is a good idea. Many states
require a written plan.
You must have:

• an Emergency Coordinator with the authority to deal with
emergencies

• an alarm/communications system, portable fire
extinguishers and water

• numbers for the Emergency Coordinator, fire department
and spill responder posted by the phone

• location of fire alarms, extinguishers and spill control
equipment posted by the phone

The plan should: ;
• detail arrangements with police, fire, hospitals and state

and local emergency response teams
• list names, addresses and phone numbers for emergency

coordinators
list emergency equipment

• detail evacuation procedures
• detail all routine and emergency waste management

procedures 'V'-- ;
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Selecting a Transporter and Waste Management
Facility
Choosing a waste hauler and the right waste facility are two of the
most important decisions you will make regarding your hazardous
waste. Each will be handling your wastes out of your control —
and you will still be responsible for them. Make arrangements
well in advance to have your hazardous wastes removed. It takes
time to select the right hauler and waste management facility.
If you transport your wastes off-site, the regulations are the same,
no matter how much waste you generate.

• Hazardous waste transporters and the waste treatment
and disposal facilities must have an ERA ID Number and
all required federal and state permits.
Hazardous waste transporters and disposal facilities will
not haul or accept your hazardous waste unless you have
an EPA ID Number.

Find out who hauls and manages hazardous wastes in your area.
• Check with other businesses that generate hazardous

waste to see who they use. Check with trade associations,
Better Business Bureau or Chamber of Commerce, and
with your state hazardous waste management agency or
regional EPA office. Several publishers also maintain lists
of haulers and waste management facilities.

After you select a hauler and waste management facility: ,- '• ' •
• Contact the hauler and the facility you have selected and

make sure they have the necessary EPA ID Number,'
permits and insurance. Ask if they can and will handle your
specific hazardous wastes. If possible, visit their facilities
so that you can form an opinion about how they are ^
managing wastes. Ask if they have the financial resources
to protect you in the event of accidents, cleanup actions or
legal proceedings. ,

• Contact your EPA regional pffice or state hazardous waste
management agency to verify that the hauler and facility
you have selected have valia EPA identification numbers
and whether or not the company has had problems in the
past relating to their permits.

When you are ready to ship your wastes: ••„, ' '
• Contact your hauler for assistance in packaging and *

labeling your waste containers to meet Department of
Transportation (DOT) regulations. Your state
transportation agency or waste management facility cap
also help you understand DOT requirements.
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Manifests and Transportation
Wastes which are "listed" or are "characteristically hazardous" at
the time you ship them must be sent to a permitted hazardous
waste facility and they must be carried by a registered hazardous
waste hauler. In general, if you ship hazardous waste off-site for
any reason you must use a Hazardous Waste Manifest.
The manifest is used to track the waste and to ensure that it goes
where it is supposed to go, on a timely basis. While your
transporter may help you complete the manifest, it is clearly your
responsibility to ensure that it is filled out and distributed correctly.
Many states have their own versions of the manifest and specify
the form you must use for shipments within and to that state. The
manifest is prepared for each shipment of waste.

• You will show not only your ERA ID number, but those of
the transporter and the disposal or treatment facility as well.

• You will need to list and describe your waste by container,
using the U.S. Department of Transportation identification
number and proper shipping name ror the waste you are
shipping. The most practical way to determine the DOT
number and description is to enlist the help of your

. transporter (although you are still ultimately responsible for
the accuracy of the information).

• You will also show the waste codes for the waste.
• You will describe the quantity of waste you are shipping.
• You will sign a certification that materials are properly

classified and prepared for shipment and that you have a
waste minimization program.

• You need the transporter's signature and the date the
waste is taken.

Keep two copies of the manifest. One copy must be submitted to
ERA or the state within 30 days. You should receive a copy of the
manifest from the place you sent the waste within 60 days of the
shipment. If you don't, file an exception report with the ERA.
Preparing Waste for Shipment
For shipment, waste must be placed in an approved U.S.
Department of Transportation container, and must be labeled,
placarded and marked according to DOT regulations. Each
container of less than 110 gallons must be marked with the words
and information: "HAZARDOUS WASTE — Federal Law Prohibits
Improper Disposal. If found, contact the nearest police or public
safety authority or the U.S. Environmental Protection Agency."-
Then include the generator's name and address, and the manifest
document number. '?-
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Notification and Record Keeping
Record Keeping
Generators must keep the following records for at least three
years. If the EPA requests, or if there are unresolved enforcement
actions, you may be asked to keep these for more than three
years:

Each signed manifest
Test results, waste analysis or anything used to classify your
wastes.

Any notifications, certifications, demonstrations, waste analysis
data and any other information used to support your compliance
with the Land Disposal Restriction must be kept for no less than
five years.
Notifications
Every shipment of restricted waste must include a notification
and/or certification (if applicable). If your hauler or
treatment/disposal facility does not supply you with a form to make
this notification, you must write this out yourself - with the
specific information and language contained in the
regulations. (Your state may have additional requirements.) If
you have a "Tolling Agreement" you need to comply with the
notification and certification requirements only for the first
shipment under an agreement. Keep records of your agreement
and the notification and certifications for at least three years after
the expiration of your agreement.
One of the following notifications must be included:

1. If wastes have not met the treatment standards or they
exceed the prohibition levels by the time they leave your
operation, you must specifically notify the facility receiving
the wastes of what is in the waste and what the applicable
treatment standards are. (Be sure to include all of the
specific data and language required.) '-"-;

2. If waste meets standards when it leaves your facility, you
must notify the facility receiving the waste that the waste
can be land disposed without further treatment and you
must certify that it meets the applicable State or Federal
standards. In addition, you must include a very specific
certification which states that you are personally familiar
with the waste contents and that it meets the treatment
standards. (Again, there are specific requirements for data
and language to be included.)

3. If the waste is subject to a case by case extension, an
exemption, or a nationwide variance or an extension to the
implementation date, you must notify the facility that the
waste is not prohibited from land disposal. (Again, follow
the specific rules for data and language that must be
submitted.)
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Limiting Your Waste Handling Liability
Under federal legislation, you are responsible for your hazardous
wastes from "cradle to grave". This means that from the time you
take possession of a hazardous material until the material is
recycled or changed into a non-hazardous form, you are
responsible for that material. Even if you dispose of it at a
permitted facility, your liability continues. It is in your best interest
to minimize the waste you produce and thoroughly check out
transporters, recyclers, and disposal facilities.
Waste Minimization
Public policy clearly states that hazardous waste generation
should be reduced and that wastes should be minimized. The
policy applies to generators of all sizes. The principle is simple.
First, you should not generate so much waste in the first place
("Source Reduction"). Second, you should find ways of minimizing
the wastes that are generated and their impact through
reclamation, recycling and treatment ("WasteMinimization"). Quite
aside from regulatory requirements, it is just good business to
minimize wastes.
Waste minimization programs work best when there is a strong
company policy statement endorsing the concept and the
program, and a real effort is made to involve employees at all
levels in the program. Many companies have found that incentive
programs help focus attention and interest on the issue. Start by
distributing a written company policy statement. Then involve your
employees and reward them for their efforts.
Take a walk around your facility. Ask yourself the following
questions for each area and for each waste.

Which shift generates the most waste?
Which processes or machines generate the most waste?
What suggestions do operators have for less wasteful
operations?
Do you see evidence of spills or leaks? How is spill cleanup
material being disposed of? What equipment heips control leak
and spill problems? Ask about stained walls or floors, and rags
used to clean up spills.
How long have hazardous materials and wastes been stored?
Are wastes segregated by type?
Is employee training up to date?
How much off-specification or out of date product must be
disposed of? How much do employee errors contribute to your
waste?

SMALL QUANTITY
GENERATOR
HAZARDOUS
WASTE RULES
(Continued)

LIMITING YOUR
WASTE HANDLING
LIABILITY
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Recycling
To decrease your liability in the waste handling process, recycling
represents an excellent alternative. Recycling involves removing
the impurities and contaminants from your waste and then turning
the waste back into a reusable product.
Safety-Kleen Corporation is the world's largest recycler of
contaminated fluids. Safety-Kleen recycles mineral spirits,
chlorinated and fluorinated solvents and almost any kind of
contaminated organic fluid. Recycling your fluids conserves
resources, lowers your waste handling liability, protects the
environment and offers an economical alternative to other
methods of disposal.
Safety-Kleen will perform a waste status survey at your facility and
will assist you in designing and implementing a total waste stream
management system. Safety-Kleen's service includes a thorough
analysis and explanation of the hazardous constituents contained
in your hazardous waste and assistance in processing paperwork,
including relief from the "manifesting provision" for waste
generators.

SMALL QUANTITY
GENERATOR
HAZARDOUS
WASTE RULES
(Continued)

LIMITING YOUR
WASTE HANDLING
LIABILITY
(Continued)

K, r- r r, r* o *No. .1 .j .oo.kt

Date:

Clear Solutions to Contaminated Fluid Problems

Certificate of Assurance•»
For _____________________________________ 1 ___________________

Safety-Kleen Corp. provides solvents for use in our equipment and In customer owned equipment. Safety-Kleen
Corp also removes contaminated solvents, fluids and used oils from Its customers premises for processing. Safety Kleen
Corp. certifies to Its customers that we assume responsibility for proper disposal of these solvents, fluids and oils as
follows:

• We agree to remove waste fluids from your facility.
• We agree to transport, store, recycle and dispose of the contaminated fluids we remove in accordance with all

applicable state and federal laws.
• In the event a spill occurs while we are transporting, storing, recycling or disposing of your contaminated fluids.

we will pay all costs and expenses of clean-up of that spill.
• In the event ground or water pollution results from our transporting, storing, recycling, reclaiming, re-refining or

disposal of your contaminated fluids, we will pay all costs and expenses to remedy that pollution.
While no one can fully relieve your firm of its own "cradle to-grave" responsibility as a generator of hazardous

waste, this certificate is your assurance that our handling of your contaminated fluids will be in the most economical
and ecologically sound manner available.

SAFETY-KLEEN CORP.

D&B Rating: 5AJ
€>IWS*l«vKI*«nCon) Prtntfrf •> U S A on nc*M r Fom 11445 Hf* 1/91
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In this section you will find a copy of the Employee Training
Manual and "Employee Training Sign-Up Sheets." Use the

following tips to ensure a good training experience.
1. Have each employee read a module and respond to the

review exercises. Review the answers and make sure the
employee understands any corrections you make. (An
answer key has been included in this Binder.) When you
are satisfied that the employee understands the module,
sign and date the exercise. File these sheets carefully.

2. In addition to using training manuals bring your MSDS
collection, the inventory and the written plan to the training
session. Point out where each is kept. Pick MSDSs for
several materials your employees often use. Read through
them (especially the sections on hazards, symptoms of
exposure and special protection), so that employees have
a concrete example of the information they have read
about.

3. When you prepare the inventory, make sure that you actually
review labels and MSDSs to see if you are currently
providing the proper protective equipment and are using
the material correctly. Go over existing procedures and
explain new procedures at the training session.

4. Do not limit your training to one session. Periodically through
the year, ask about "Right to Know" issues. Discuss new
products (or old ones). Reinforce the training. Use wall
charts, posters, videos, and other resources to refresh the
training throughout the year. • . '-}-.- -,'.->; "\.,

5. ALWAYS document both the existence of a training session
(see sign-up sheet) and the extent to which employees V
understood the subject (see review exercises). Keep this
documentation where you will rememberjt
will ask to see it. , ••

'

EMPLOYEE
TRAINING
MODULES
INTRODUCTION

'*,.-.

ft-

••r-
1 .-V^T*
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EMPLOYEE TRAINING SIGN-IN SHEET

Today's Date: fe

Topic Discussed:

Instructor:

EMPLOYEE
TRAINING
MODULES
(Continued)

EMPLOYEE
TRAINING SIGN-IN
SHEET

Note: Use additional sheets if needed or prepare a sheet that
contains the information above.

PCopyrighl 1991 Amboy Associates (SKMR118|



Name:.
Complete the following exercise for Module 1. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) The new law issued by the government and OSHA is called the

/f/4 n - I_________Communication Regulation.

2) The new regulation says you have a r\ / ^ 'f '______

to f\ ^-^ ^ ^-^_____" what hazards you face on the job.

labels and

Da\a Sheets and follow the instructions.

3) The employee must read

&£ELKjAL
T«ie or False — Mark T for True, F for False

~! Only you can really protect your safety on the job.

' You have the right to receive information regarding the hazardous
materials you work with.

Your employer doesn't have to educate you about hazardous
materials if he is too busy.

It is not important to understand warning labels.,

Circle the best answer
1) If you are in doubt about how to handle a particular hazardous

substance ask:

a) your next door neighbor b) your parents
(^cj^your shop manager d) none of the above

2) The employenhat uses hazardous materials must
provide a f^><tf£ ^Lpo#/C p/A<-Q— for his employees.

7
a) sack lunch <t>) Safe workplace
c) flexible schedule d) all of the above • /

3i The only person that can really keep you safe on the job is:

a) your employer b) the government
^cjjyourself d) your spouse . - • ' ''

MODULE

THE EMPLOYEE'S
"RIGHT TO KNOW
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MODULE

I have reviewed this exercise with my shop manager. I understand the THF FMPIIIYFF*
contents of Module 1: The Employee's "Right to Know." " nt tl"ri-u • "

"RIGHT TO KNOW"
/ , (Continued)

* • , • • ' ' , ' ' • ' • '
Employee ___-.• ••<•'', , •' '''________ Date _______

/

I am satisfied that the employee, (named above) understands the
contents of Module 1.

Shop Manager ____________________ Date

ô
z

Copyright © 1992 Mitchell International



MODULE

I have reviewed this exercise with my shop manager. I understand the THE EMPLOYEE'S
contents of Module 1: The Employee's "Right to Know." ' !?!Lh.«rJ!?....l«."RIGHT TO KNOW

/~\ (Continued)
l\/X\/rl\0 ll/stslie f f) A. st si i /-. i

Employee _

I am satisfied that the employee, (named above) understands the
contents of Module 1.

Shop Manager ____________________ Date

Copyright © 1992 Mitchell International



MODULE

z
o

o
o
o

Name:
Complete the following exercise for Module 1. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) The new law issued by the government and OSHA is called the

_____r'H~2Aft~d'_________Communication Regulation.

2) The new regulation says you have a r-> <>)*•' Tc__________

THE EMPLOYEE'S
"RIGHT TO KNOW

to.

3) The employee must read

" what hazards you face on the job.

iJ # Y ft ' ^ 6 labels and

Data Sheets and follow the instructions.

True_j>r False — Mark T forTrue, F lor False
Only you can really protect your safety on the job.

You have the right to receive information regarding the hazardous
materials you work with.

Your employer doesn't have to educate you about hazardous
materials if he is too busy.

It is not important to understand warning labels.

Circle the best answer
1) If you are in doubt about how to handle a particular hazardous

substance ask:

a) your next door neighbor b) your parents
,'c) your shop manager d) none of the above

2) The employer that uses hazardous materials must
provide a _____________________

a) sack lunch (by safe workplace
c) flexible schedule d) all of the above

3) The only person that can really keep you safe on the job is:

(a), your employer b) the government
.yourself d) your spouse

for his employees.

Copyright © 1992 Mitchell International
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o
o

Name: A . 2>0 MI A/ 6 L) £ Z

Complete the following exercise for Module 1 . You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1 ) The new law issued by the government and OSHA is called the

_____ \l n L /) K Ci _____________ Communication Regulation.

2) The new regulation says you have a " _ . _ p\ ( v£> ( ( / _______

to ___ \N i\l -^ ^^ _____ " what hazards you face on the job.

3) The employee must read ____ (J.J /! |\ TV / f v V labels and

Data Sheets and follow the instructions.

True or False — Mark T for True, F for False
-7-

_ Only you can really protect your safety on the job.

f You have the right to receive information regarding the hazardous
materials you work with.

Your employer doesn't have to educate you about hazardous
materials if he is too busy.

f"_ It is not important to understand warning labels.

Circle the best answer
1) If you are in doubt about how to handle a particular hazardous

substance ask:

a) your next door neighbor b) your parents
/fcT>your shop manager d) none of the above

2) The employer that uses hazardous materials must
provide a .S/> r>' ».'^' )!t.A^l

a) sack lunch /b/safe workplace
c) flexible scheoule d) all of the above

for his employees.

3) The only person that can really keep you safe on the job is:

a) your employer b) the government
/5j)yourself d) your spouse

THE EMPLOYEE'S
"RIGHT TO KNOW
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I have reviewed this exercise with my shop manager. I understand the
contents of Module 1: The Employee's "Right to Know."

Employee

THE EMPLOYEE'S
"RIGHT TO KNOW
(Continued)

Date

I am satisfied that the employee, (named above) understands the
contents of Module 1.

Shop Manager Date

c,
I
13fit
D
r
z
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Î MQDULE

(3
q

Name:.
Complete the following exercise for Module 1. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) The new law issued by the government and OSHA is called the

Communication Regulation.

-D fTA/QuJ2) The new regulation says you have a "_£ . .. . . . _ _

to -fht= &J o /-7/\ (£M &i*~J " what hazards you face on the job.

'//: A// tt$_______labels and3) The employee must read

Data Sheets and follow the instructions.

True or False — Mark T for True, F for False
7~ Only you can really protect your safety on the job.

You have the right to receive information regarding the hazardous
materials you work with.

f- Your employer doesn't have to educate you about hazardous
materials if he is too busy.

__E__ It is not important to understand warning labels.

Circle the best answer
1) If you are in doubt about how to handle a particular hazardous

substance ask: »•*

a) your next door neighbor b) your parents
(d) your shop manager d) none of the above

2) The employer that uses hazardous materials must
provide a 5/?A^ t*J nf,}/<( jlLvtf___ for his employees.

a) sack lunch Ab^srafe workplace =
c) flexible scheoule d)alloftheg.bove . .

-\ _ • ' < • ,.>p

3) The only person that can really keep you safe on th.e job js: ;

a) yojjr employer b) the government
^cfy^urself d) your spouse

THE EMPLOYEE'S
"RIGHT TO KNOW

.*
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MODULE

I have reviewed this exercise with my shop manager. I understand the

(Continued)

contents of Module 1: The Employee's "Right to Know." «
"RIGHT TO KNOW"

A-V /• --/ / *"- ill*-4Employee ili-fr t L -f-^-\^ .-• • 'J.̂ 1 ^ /<—-Pats •;'// & 7

I am satisfied that the employee, (named above) understands the
contents of Module!

Shop Manager ^ f v^ ' Date

o
r~
Z

© Copyright 1987 KLM Automotive Publishing Inc.



MODULE

Name:. \

Complete the following exercise for Module 1 . You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) The new law issued by the government and OSHA is called the

r\( '

2) The new regulation says you have a

Communication Regulation.

I ' *?' ____________

to /)//£ *• — ̂

3) The employee must read

what hazards you face on the job.

labels and

follow the instructions.

True or False — Mark T for True, F for False
Only you can really protect your safety on the job.

You have the right to receive information regarding the hazardous
materials you work with.

Your employer doesn't have to educate you about hazardous
materials if he is too busy.

It is not important to understand warning labels.

Circle the best answer
1) If you are in doubt about how to handle a particular hazardous

substance ask:

al your next door neighbor b) your parents
'c) your shop manager d) none of the above1

2) The employer that uses hazardous materials must
provide a.

a) sack lunch ("b) s$te workplace
c) flexible scheauTe d) all of the above

3) The only person that can really keep you safe on the job is:

a) your employer b) the government
"cTVpurself d) your spouse

for his employees.

THE EMPLOYEE'S
"RIGHT TO KNOW

© Copyright 1967 KLM Automotive Publishing Inc.



MODULE

I have reviewed this exercise with my shop manager. I understand the
•"* contents of Module 1: The Employee's "Right to Know." THE EMPLOYEE'S

' "~ .!! Tr. Ml ."RIGHT TO KNOW"
(Continued)

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 1 .

Shop Manager
V

Date

5a
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MODULE
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o

Name:.

Complete the following exercise for Module 1 . You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1 ) The new law issued by the government and OSHA is called the

c- , s&?J?^/?/3. . -T ^
A^f^^y £t* \ A/er/, / / *>j?:te>uJ Communicatinn Regulation.

*/

2) The new regulation says you have a "

to

3) The employee must read

" what hazafds you face on the job.

-&/'/ labels and
~

. Data Sheets and follow the instructions.

True or False — Mark T for True, F for False
Only you can really protect your safety on the job.

You have the right to receive information regarding the hazardous
materials you work with.

Your employer doesn't have to educate you about hazardous
materials if he is too busy.

/•^ It is not important to understand warning labels.

Circle the best answer
1) I f you are in doubt about how to handle a particular hazardous

substance ask:

a) your next door neighbor b) your parents
our shop manager d) none of the above

for his employees.
2) The employer that uses hazardous materials must

provide a.

a) sack lunch (_b£feafe workplace
c) flexible schecTule d) all of the above

3) The only person that can really keep you safe on the job is:

a) your employer b) the government
(^yourself d) your spouse

THE EMPLOYEE'S
"RIGHT TO KNOW
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MODULE

I have reviewed this exercise with my shop manager. I understand the
contents of Module 1: The Employee's "Right to Know."

Employee.

THE EMPLOYEE'S
"RIGHT TO KNOW
(Continued)

\ am satisfied that the employee, (named above) understands the
contents of Module 1.

Shop Manager Date

C!

g
Hrr
O
r
z
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MODULE

Name:.
Complete the following exercise for Module 1. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) The new law issued by the government and OSHA is called the

r\A/7 /Wl^Q_________Communication Regulation.

THE EMPLOYEE'S
"RIGHT TO KNOW'

2) The new regulation says you have a"
A, rj££f*J/~~ftfr I""* *~ 'to ^}*t*»f(f*£i dtrtJtxt-f^L- "_ what hazards you face on the job.

3) The employee must read ____UJ *-^-»i-<.--7______ labels and

_____ Data Sheets and follow the instructions.

True or False — Mark T for True, F for False
/ Only you can really protect your safety on the job.

/ You have the right to receive information regarding the hazardous
materials you work with.

Your employer doesn't have to educate you about hazardous
materials if he is too busy.

r~ It is not important to understand warning labels.
.*

Circle the best answer
1) If you are in doubt about how to handle a particular hazardous

substance ask: .f

a) your next door neighbor b) your parents
(^cttyour shop manager d) none of the above

*

2) The employer that uses hazardous materials must
provide a.

a) sack lunch ( w safe workplace
c) flexible schedule d) all of the above

3) The only person that can really keep you safe on the job is:

for his employees.

a) ̂ your employer b) the government
c)Yourself d) your spouse

© Copyright 1987 KLM Automotive Publishing Inc.



MODULE

I have reviewed this exercise with my shop manager. I understand the
contents of Module 1: The Employee's "Right to Know." THE EMPLOYEE'S

"RIGHT TO KNOW'
Employee

(Continued)

Date

I am satisfied that the employee, (named above) understands the
contents of Module 1.

Shop Manager Date

© Copyright 1987 KLM Automotive Publishing Inc.



MODULE

Name:.
/

Complete the following exercise for Module 1. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) The new law issued by the government and OSH A is called the

\\ Communication Regulation.

••^____v2) The new regulation says you have a"___.

to y,Y~)ft IAJ________" what hazards you face on the job.
i ' I ' I3) The employee must read \ft (\^\ n i pa c Vwn ^IQ I — labels and

-\ A. IMS uy/i^Data Sheets and follow the instructions.

True or False — Mark T for True, F for False
l/ Only you can really protect your safety on the job.

L-You have the right to receive information regarding the hazardous
materials you work with.

Your employer doesn't have to educate you about hazardous
materials if he is too busy.

is n°t important to understand warning labels.

Circle the best answer
1) If you are in doubt about how to handle a particular hazardous

substance ask: - .• •

a) your next door neighbor b) your parents ,
(cnyour shop manager d) none of the above

2) The employeilhat uses hazardou
provide a £? £?(• f UJ ft \ ^

us materials must
for nis employees.

a) sack lunch f^bysafe workplace
c) flexible scheoafe d) all of the above

3) The only person that can really keep you safe on the job is:

ur employer b) the government
cjyyourself d) your spouse

THE EMPLOYEE'S
"RIGHT TO KNOW'

ffi Copyright 1907 KLM Automotive Publishing Inc.



I have reviewed this exercise with my shop manager. I understand the THE EMPLOYEE'S
contents of Module 1: The Employee's "Right to Know." .iSiS\SyiSJ»."RIGHT TO KNOW

(Continued)

Employee v^T//cy^yy^C»______ Date J ~ ̂  °"

I am satisfied that the employee, (named above) understands the
contents of Module 1.

Shop Manager __________________ Date

,i . > • • ' . , . . -: >-. i.<• v ,' ': •'. \

' -•'j>V%^a1-
. . / . ' • • - . • . "'"..'.''i".:-.:.£>

D
c
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EMPLOYEE TRAINING SIGN-IN SHEET

Today's Date:
Topic Discussed:

Instructor:

Employee:

2)

3)

4)

5)

6)

7)

8)

9)

10)

EMPLOYEE
TRAINING
MODULES
(Continued) r-

EMPLOYEE
TRAINING SIGN-IN
SHEET

;''^vfNote: Use
contains the inm

v^'x;"-/;fvAv, .•j-.
,.X.;, •&?•

• ' ' ''':;'«v^'fe>S'/3i--V • ' • " • - ' • • - . . • • -^fejfe'171 " =."'.̂ plax̂  • '.:-.f'--. -,..• --!*%yvi - . - • . • • , . • .. &» • s0^> ̂ M.̂  • $$&:'^''Zs&sfr?*^..'Zsmm^"^ '*•$$$$$#•

.#s4
sheets if

ion above.
'- •
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Name:.
Complete the following exercise for Module 2. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) The Hazardous Material

materials used in your shop.

2) MSDS is short for

PRODUCT LABELS
AND MATERIAL
SAFETY DATA
SHEETS

lists all the

3) You should not use a material if the container doesn't have a W/l
label.

True or False — Mark T for True, F for False
7^ Container labels list all of the same information contained in an

MSDS.

-r~ If a container doesn't have a label it's safe to handle it if you can
guess what it is.

The MSDS gives you the hazardous material details that don't fit
on the label. *

You should always read the container label before using a hazard-
ous material.

Circle the best answer
1 ) I f a container doesn't have a label you should:

a) not handle it until you know what is inside / ;
b) find out what the material is from your employer
c) place a label on the container if the contents are hazardous

all of the above ;.Vr' .

2) Your employer is required to have an MSD$ for: .

a) at least half of the hazardous materials you work With ,V- *;'.. >
b) the majority of the hazardous materials you work with
ci none of the materials you work with ;

every hazardous material you work with

3) The product MSDS contains:

a) chemical identification 4b) ̂ hazardous ingredients
^"cj^everything that is known about the particular material

Copyright © 1992 Mitchell International



I have reviewed this exercise with my shop manager. I understand the
contents of Module 2: Product Labels and Material Safety Data Sheets.

r- ,Employee Date

PRODUCTLABELS
AND MATERIAL
SAFETY DATA
SHEETS CMSDS)
(Continued)

I am satisfied that the employee, (named above) understands the
contents of Module 2.

Shop Manager Date

5a

ô
z
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Name: "Dd W

Complete the following exercise for Module 2. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) The Ha7ardnus Materials

' / /;
r 0 >/£ f \ II

PRODUCTLABELS
AND MATERIAL
SAFETY DATA
SHEETS

lists all the
materials used in your shop.

2)

3) You should not use a material if the container doesn'
label.

True or False — Mark T for True, F for False
i Container labels list all of the same information contained in an

MSDS.

r_
T

If a container doesn't have a label it's safe to handle it if you can
guess what it is.

. The MSDS gives you the hazardous material details that don't fit
on the label.

. You should always read the container label before using a hazard-
ous material.

Circle the best answer
1) If a container doesn't have a label you should:

a) not handle it until you know what is inside
b) find out what the material is from your employer
ciplace a label on the container if the contents are hazardous
/4)\lloftheabove

2) Your employer is required to have an MSDS for:

a) at least half of the hazardous materials you work with
b) the majority of the hazardous materials you work with *
cLnone of the materials you work with

/oyevery hazardous material you work with . .

3) The product MSDS contains:

a) chemical identification ^hazardous ingredients
c) everything that is known about the particular material

Copyright © 1992 Milchell International



I have reviewed this exercise with my shop manager. I understand the
contents of Module 2: Product Labels and Material Safety Data Sheets.

Employee Date y-

I am satisfied that the employee, (named above) understands the
contents of Module 2.

PRODUCTLABELS
AND MATERIAL
SAFETY DATA
SHEETS (MSDS)
(Continued)

Shop Manager Da,e

o
I-
z
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Name:
,' /

/ ,1 n/<£t ) _ . _. '\
Complete the following exercise for Module 2. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.
Fill in the blanks
1) The Hazardous Materials _

materials used in your shop.

2) MSDS is short for_____

PRODUCTLABELS
AND MATERIAL
SAFETY DATA
SHEETS

.listsall the

3) You should not use a material if the container doesn't have a W ftfk ^l r £
label.

True or False — Mark T for True, F for False
.-*/"" Container labels list all of the same information contained in an

'MSDS.

>^-- If a container doesn't have a label it's safe to handle it if you can
guess what it is.

"f- The MSDS gives you the hazardous material details that don't fit
on the label.

"T You should always read the container label before using a hazard-
ous material.

Circle the best answer
1) If a container doesn't have a label you should:

a) not handle it until you know what is inside
find out what the material is from your employer

c) place a label on the container if the contents are hazardous
d) all of the above

2) Your employer is required to have an MSDS for:

a) at least half of the hazardous materials you work with
b) the majority of the hazardous materials you work with
c) none of the materials you work with

every hazardous material you work with

3) The product MSDS contains:
'/a) chemical identification b) hazardous ingredients
c) everything that is known about the particular material

© Copyright 1987 KLM Automotive PuMWiIng Inc.



I havereviewed this exercise with my shop manager. I understand the
contents of Module 2: Product Labels and Material Safety Data Sheets.

Employee i____/ Date

PRODUCT LABELS
AND MATERIAL
SAFETY DATA
SHEETS (MSDS)
(Continued)

I am satisfied that the employee, (named above) understands the
contents of Module 2.

Shop Manager Date

© Copyright 1987 KLM Automotive Publishing Inc.
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Name:.

Complete the following exercise for Module 2. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) The Hazardous Matfirial<v^4g;fe^*V

materials used in your shop.

2) MSDS is short fop^^S

PRODUCTLABELS
AND MATERIAL
SAFETY DATA
SHEETS

lists all the

3) You should not use a material if the container doesn't
label.

True or False — Mark T for True, F for False
"T^ Container labels list all of the same information contained in an

MSDS.

/^ If a container doesn't have a label it's safe to handle it if you can
guess what it is.

/ The MSDS gives you the hazardous material details that don't fit
on the label.

^__ You should always read the container label before using a hazard-
ous material.

Circle the best answer
1) If a container doesn't have a label you should:

a) not handle it until you know what is inside
b) find out what the material is from your employer
j^i place a label on the container if the contents are hazardous

/(Mall of the above

2) Your employer is required to have an MSDS for:

a) at least half of the hazardous materials you work with
b) the majority of the hazardous materials you work with
c) none of the materials you work with

every hazardous material you work with

3) The product MSDS contains:

a) chemical identification b) hazardous ingredients
everything that is known about the particular material

Copyright © 1992 Mitchell International



I have reviewed this exercise with my shop manager. I understand the
contents'of Module 2: Product Labels and Material Safety Datasheets.

Employee. Date
/

I am satisfied that the employee, (named above) understands the
contents of Module 2.

Shop Manager Date

PRODUCTLABELS
AND MATERIAL
SAFETY DATA
SHEETS CMSDS]
(Continued)

c
m
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EMPLOYEE TRAINING SIGN-IN SHEET
__ «»

Today's Date:
Topic Discussed:

BMP

Instructor:

Employee:

4)

5)

6)

7)

8)

9)

10)

c**-

14)

15)

16)

17)

18)

TRAINING SIGN-IN
SHEET

Note: Use additional sheets if needed or prepare a sheet that
contains the informaition'aboye.' •
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Name:. /) L
Complete the following exercise for Module 3. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) A material that could cause injury or death to a person or that damages

and pollutes land, air, or water, is a /-/ fl 1 A n- rlo J ^ material

2) A hazardous material is f//)/>i & .if it
easily catches fire and can explode.

3) After you identify the hazardous materials in your shop, the next step is

to p "p fl4J J~ £• C-_____________ yourself from them.

4) G_ . is probably the most flammable and
explosive material used in your shop.

True or False — Mark T for True, F for False

You should use personal protective equipment any time you work
with a hazardous material.

The Hazardous Materials Inventory Roster is one way of learning
what hazardous materials are used in your shop.

~/" Asbestos exposure from brake and clutch maintenance can lead
to lung cancer.

_ £[_ If you are working with a hazardpils.rriaterial for only a short time,'
protective equipment is not neected^/. >, . ; ' ,; •• •'"'•_

Circle the best answer i
;;^^, ' •'" • \ .

1) Air purifying or filtering r^plrators should be used when - • •'

^enough oxygen is present'
j) not enough oxygen is present
c) no cartridge is effective

2) Eye protection should be worn when working with the following
hazardous materials:

a) solvent liquids b) aerosol containers
c) freon . (tl) all of the above

HANDLING OF
HAZARDOUS
MATERIALS

•¥*"
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3) Which of the following are dangerous exhaust gases?

*a) carbon monoxide b) nitrogen oxides
c) hydrocarbons d) all of the above

4) While using an air purifying respirator, make sure:

'a) you change cartridges when breathing becomes difficult
b) you inspect the respirator for damage
c) continually adjust it to get a good fit

HANDLING OF
HAZARDOUS
MATERIALS
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 3: Handling of Hazardous Materials.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 3.

Shop Manager Date

© Copyright 196? KLM Automotive Publishing Inc.
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Name:.

Complete the following exercise for Module 3. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) A material that could cause injury or death to a person or that damages

and pollutes land, air, or water, is a / ,'-<r M C , 7 1/c/7 material

2) A hazardous material is \j_ if it
easily catches fire and can explode.

3) After you identify the hazardous materials in your shop, the next step is
— - » ' ••• -' . ' ft,1/*-/ 7 f*f-') £• T'. < . . ' • ' • \, (,' i yourself from them.

. is probably the most flammable and
explosive material used in your shop.

True or False — Mark T for True, F for False

You should use personal protective equipment any time you work
with a hazardous material.

The Hazardous Materials Inventory Roster is one w|y$T|̂ fli
what hazardous materials are usecUn your shop. M^^^j^M

. Asbestos exposure frroĵ |al<^ati<l clutch maintebaH^ejc
to lung cancer. _ t^jj^fffitiffi^?.*' > ̂  ^*l• -:-^^K^^m&^ -"' ?&• -^4If you are worWn^M l̂pa^a'r'dous material for only a sh<
protective ejuĵ g® [̂w^0 f̂d.i; '̂:-;vp' ; "|; . \^l-

HANDLING OF
HAZARDOUS
MATERIALS

$$$\*ff > '
$&'$.*•• '•

1 ) Ai r purifyi ng or.-jfi
.

fî r«pl$wrAik)rs shoMkJbe used when ' \ • :

^^ft^fe'V>V-.r';'; • : : . - ' '
^ n j s t f ' : / ^ , ^ : 7. - ' ' :" - '

b) not enough ox
c) no cartridge is effective

2) Eye protection should be worn when working with the following
hazardous materials:

a) solvent liquids b) aerosol containers
c) freon ,d) all of the above

23
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3) Which of the following are dangerous exhaust gases?

a) carbon monoxide b) nitrogen oxides
c) hydrocarbons £d>cill of the above

4) While using an air purifying respirator, make sure:

'a) you change cartridges when breathing becomes difficult
b) you inspect the respirator for damage
c) continually adjust it to get a good fit

HANDLING OF
HAZARDOUS
MATERIALS
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 3: Handling of Hazardous Materials.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 3.

Shop Manager Date

5•a
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Name:

Complete the following e <ercise for Module 3. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) A material that could cause injury or death to a person or that damages

and pollutes land, air, or water, is a flfi f& ^<ul[\Ut5 material

2) A hazardous material is f j fl /W(?()/C.____________ if it
easily catches fire and can explode.

3) After you identify the hazardous materials in your shop, the next step is

to p <T L}\ C. C-*T"______________ yourself from them.

4)G_
explosive material used in your shop.

True or False — Mark T for True, F for False

. is probably the most flammable and

T'

r
You should use personal protective equipment any time you work
with a hazardous material.

The Hazardous Materials Inventory Roster is one way of learning
what hazardous materials are used in your shop.

V:^.Asbestos exposure from brake and clutch maintenance can lead,,
to lung cancer. . , . . . .. ,,;:

__. L_ If you are working with a h.â dous material for only a short time. ';

Circle
,*\ ' n "* r-'w/ft'/-.; -•..',.'*V-' '' 'iC'j}-''.': .*""'' - " ' * '' r.

wAir purifying or filtering t0splfators^hould be used when

a) enough oxyge^ispresent/?vlr! ;?/)*,.'v
/•Bhnot enough oxygen is present , :

(5) no cartridge is effective ,

2) Eye protection should be worn when working with the following
hazardous materials: C

. ' , ' '-s'- V. •_ •'* •
a) solvent liquids b) aerosol containers' •
c) freon /'"ttoall of the above 'v

HANDLING OF
HAZARDOUS
MATERIALS
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3) Which of the following are dangerous exhaust gases?

*a) carbon monoxid
c) hydrocarbons

b) nitrogen oxides
11 of the above -

HANDLING OF
HAZARDOUS
MATERIALS

4) While using an air purifying respirator, make sure:
.Afan you change cartridges when breathing becomes difficult
P you inspect the respirator for damage
c) continually adjust it to get a good fit

(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 3: Handling of Hazardous Materials.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 3.

Shop Manager Date

© Copyright 1987 KLM Automotive Publishing Inc.



EMPLOYEE TRAINING SIGN-IN SHEET

Today's Date:
Topic Discussed:

Instructor:

8)

9)

10)

17)

^^SJPP Ît'-.̂ ^v.-;.,
Note: Use additibnajsh;e>^ If heeded or prepare a sheet that
contains the inforrna,tioa'aboy:e.v' , v'^'-v'^'

'•- V '•"'':' •'' ' . '• •'• '• '• ?' *i ''•.;• •

EMPLOYEE
TRAINING
MODULES
(Continued)

EMPLOYEE
TRAINING SIGN-IN
SHEET
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Name:.

Complete the following exercise for Module 4. Vbu may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Preventing accidents involves thinking

at all times. , v
fl A

2) The first step in preventing accidents is to i cJC-nt'rtftc
the hazardous operations in your shop.

^W and p .tools3) Use of
is a hazardous operation common to most automotive repair shops.

True or False — Mark T for True, F for False

Most personal protective equipment used to handle hazardous
materials is also used while performing hazardous operations.

Skin and body protection are not needed when performing
hazardous operations — only when handling hazardous
materials.

_ Good housekeeping has nothing to do with preventing accidents.

Circle the best answer

1) Compressed air used for cleaning must be reduced below: . ,
IT_^ ' '1(1 '

a) 5psi b) 25psi VfcnSOpsi

2) Compressed air should never be useC t̂b;
'''O.Vi^l^fV :" '

a) power an impact gun ; - b) clean parts or tools
, chclean yourself or another* worker •' ' •

3) When cutting, drilling, hammering, chiseling or grinding, you should
always: f*

a) wear gauntlet gloves
b) use electric tools with worn power cords .
c) cut the third prong off the electrical plug1 •; /

(^ d|Xvear safety glasses or a full face shield

AUTOMOTIVE
REPAIR SHOP
HAZARDS

C Copyright 1M7KLM Automotive Publishing Ina ^



4) When gas welding you should:

a • wear dark lens goggles and a face shield
o) vuear flameproof gloves and clothing

se acetylene with no more than 15 pounds gauge
)yell of the above

AUTOMOTIVE
REPAIR SHOP
HAZARDS
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 4: Automotive Repair Shop Hazards.

Employee

I am satisfied that the employee, (named above) understands the
contents of Module 4.

Shop Manager Date

^;4^wFW-':'''•<"'-̂ li«*'fe-•&atf&m%K&&*
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Name:.

Complete the following ex'ercise for Module 4. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Preventing accidents involves thinking.

at all times.

2) The first step in preventing accidents is to i
the hazardous operations in your shop.

3) Use of. and p_ .tools
is a hazardous operation common to most automotive repair shops.

True or False — Mark T for True, F for False

^\L^ Most personal protective equipment used to handle hazardous
materials is also used while performing hazardous operations.

Skin and body protection are not needed when performing
hazardous operations — only when handling hazardous
materials.

Good housekeeping has nothing todo with preventing accidents.

Circle the best answer

1) Compressed air used for cleaning must be reduced below:

b) 25psi (Cj)30psi/aj)5psi
^ ~

2) Compressed air should never be used to:

a) power an impact gun b) clean parts or tools $$.*.,..
/chclean yourself or another worker . v &";;?.•'•.

3) When cutting, drilling, hammering, chiseling or grinding, you should
always: • . • • . . , ; • • ; . • ,'<•;;.• vvv ' ' - ' ' • ; • 'v . . -

a) wear gauntlet gloves
b) use electric tools with worn power odrd|;
c) cut the third prong off the elecjjrj6al plu<sf

(d)\ wear safety glasses or a ML

AUTOMOTIVE
REPAIR SHOP
HAZARDS

Copyright © 1992 Mitchell International̂ .



4) When gas welding you should:

wear dark lens goggles and a face shield
b) wear flameproof gloves and clothing

use acetylene with no more than 15 pounds gauge
all of the above

AUTOMOnVE
REPAIR SHOP
HAZARDS
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 4: Automotive Repair Shop Hazards.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 4.

Shop Manager Date

3D

5

o
c
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Name
- '

i: h PL- /.) //'in-

complete the following exercise for Module 4. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

AUTOMOTIVE
REPAIR SHOP
HAZARDS

Fill in the blanks
1) Preventing accidents involves thinking,

at all times.

2) The first step in preventing accidents is to i
the hazardous operations in your shop.

L- '1 - •/ X

v/

and p tools3) Use of p n n p C A
is a hazardous operation common to most automotive repair shops.

True or False — Mark T for True, F for False

Most personal protective equipment used to handle hazardous
materials is also used while performing hazardous operations.

Skin and body protection are not needed when performing
hazardous operations — only when handling hazardous - ..
materials.

. Good housekeeping has nothing to do with preventing accidents.

Circle the best answer

1) Compressed air used for cleaning must be reduced below:

a) 5psi \b)'25psi c) SOpsi

2) Compressed air should never be used to:

a) power an impact gun b) clean parts or tools
je") clean yourself or another worker

3) When cutting, drilling, hammering, chiseling or grinding, you should
always:

a) wear gauntlet gloves
b) use electric tools with worn power cords
c) cut the third prong off the electrical plug
'&)' wear safety glasses or a full face shield .

O Copyright 1987 KLM Automotive Publishing Inc.



4) When gas welding you should:

a) wear dark lens goggles and a face shield
b) wear flameproof gloves and clothing
c) use acetylene with no more than 15 pounds gauge
d) all of the above

AUTOMOTIVE
REPAIR SHOP
HAZARDS
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 4: Automotive Repair Shop Hazards.

Employee r' 'Date

I am satisfied that the employee, (named above) understands the
contents of Module 4.

Shop Manager Date

© Copyright 1987 KLM Automotive Publishing Inc.
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Name:.

Complete the following exercise for Module 4. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

AUTOMOTIVE
REPAIR SHOP

Fill in the blanks
1) Preventing accidents involves thinking .

at all times.

2) The first step in preventing accidents is to if^
the hazardous operations in your shop.

and p

A

.tools3) Use of
is a hazardous operation common to most automotive repair shops.

True or False — Mark T for True, F for False

/ Most personal protective equipment used to handle hazardous
materials is also used while performing hazardous operations.

Skin and body protection are not needed when performing ^
hazardous operations — only when handling hazardous
materials.

i • . . . » • • • ' • ; \ ' . $K'-\. ,

T Good housekeeping has nothing to do with preventing accidents; /ft.?^
"'-';• 'Vl/:;''^':'' '

Circle the best answer

1) Compressed air used for cleaning must be reduced below:

a) 5psi b) 25psi cc)?30psi " *

2) Compressed air should never be used to:

a) power an impact gun b) clean parts or tools
@fy clean yourself or another worker

3) When cutting, drilling, hammering, chiseling or grinding, you should
always:

' * *

a) wear gauntlet gloves v
b) use electric tools with worn power cords ' . • • • • v

c) cut the third prong off the electrical plug ..; ; .;|
d) wear safety glasses or a full face shield ;l ;•',"; ?
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4) When gas welding you should:

a) wear dark lens goggles and a face shield
b) wear flameproof gloves and clothing
c) use acetylene with no more than 15 pounds gauge

all of the above

AUTOMOTIVE
REPAIR SHOP
HAZARDS
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 4: Automotive Repair Shop Hazards.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 4.

Shop Manager Date

c
m
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Name:

Complete the following exercise for Module 4. You may refer back to the '
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Preventing accidents involves thinking,

at all times.

2) The first step in preventing accidents is to i a (j fJ i I r /
the hazardous operations in your shop.

HA. and p Q .tools3) Use of
is a hazardous operation common to most automotive repair shops.

True or False — Mark T for True, F for False

^ Most personal protective equipment used to handle hazardous
materials is also used while performing hazardous operations.F( __. _ Skin and body protection are not needed when performing
hazardous operations — only when handling hazardous
materials.

] Good housekeeping has nothing to do with preventing accidents.

Circle the best answer ' - - -

1) Compressed air used for cleaning must be reduced below:

a) 5psi b) 25psi c) 30psi __

2) Compressed air should never be used to:

a ĵxiwer an impact gun b) clean parts or tools
/crplean yourself or another worker _

3) When cutting, drilling, hammering, chiseling or grinding, you should
always:

a) wear gauntlet gloves
b) use electric tools with worn power cords
cj cut the third prong off the electrical plug

wear safety glasses or a full face shield

AUTOMOTIVE
REPAIR SHOP
HAZARDS

•u*

Copyright ® 1992 MitctieH International



1 •• • '••{/
4) When gas welding you shouW: '<

a) wear dark lens goggle^arid
b) wear flameproof glove^sî Ql
c) use acetylene with no''
d) all of the above

n$ 5' pounds gauge
'

AUTOMOTIVE
REPAIR SHOP
HAZARDS
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 4: Automotive Repair Shop Hazards.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 4.

Shop Manager Date

Copyright © 1992 Mitchell International



EMPLOYEE TRAINING SIGN-IN SHEET

Today's Date:
Topic Discussed:

Instructor:

Employee: x?7

1) SttML

2)

3)

4)

5)

6)

7)

8)

9)

10)

EMPLOYEE

14)

•r.-.-IS);
''.:':'.•' '

-16)

w
18)

19)

20)

ODULES
- i - '

Continued)

EMPLOYEE
TRAINING SIGN-IN
SHEET

Ul̂ .V ^'^V^^-A.
--'•-"•J*j •''..••?£:, ~-^Z- ' '*;v'-.',i?*''r.-'--;"'-.', .k:. ,;>. .-'r.a^-...**..-:" '"•

•̂•-g f̂pll'

-i>';. *•

Note: Use additional 'sheets if needed or prepare a sheet that ,k
contains the infprrriation above.

9 Copyright 1991 Amboy Associates (SKMR11B)



Name:

Complete the following exercise for Module 5. You may refer back to thei; •-•
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) You must be prepared to handle a spill. .it happens.

2) The product. and MSDS are the best places to start
to prepare yourself to handle spills.

3) No matter what the spiljed material is, notify your shop Y~* ) G,
immediately. '~

True or False — Mark T for True, F for False

_^,>ff a spill occurs in your work area it is not important to know if the
spill is large or small.

It is important to use the proper absorbents when cleaning up a
spill.

'
_1- It is illegal to pour hazardous materials down a drain Or to wash •

them into sewers. " •

/i '- 'r-/ The Resource Conservation Recovery Act makes sure someone
is responsible for hazardous waste from the time it is generated
until it is disposed of.

Circle the best answer *

1) Hazardous wastes generated in the automotive repair shop include:

a) waste oil b) batteries and acids
d) caustic wastes e) a and b only

'" 0
c) solvent wastes

all of the above

2) There are really only
"*"—\ VSa) 3^ b) 4J) <fr2 } d)noneofth

s of waste disposal that are legal

ibove 'C

3) Disposal instructions can always be found:

a) on the product label b) on the product MSDS
c) by asking your shop manager foj^both b and c

CLEAN UP OF
SPILLS AND
DISPOSAL

\ ••

?•>•';#
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4) Your duties in the waste-disposal process include:

placing wastes in proper storage containers
mixing different wastes in the same storage container

c) using protective equipment only when depositing large amounts of
waste

CLEAN UP OF
SPILLS AND
DISPOSAL
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 5: Clean-up of Spills and Disposal.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 5.

Shop Manager Date

€> Copyright 1987 KLM Automotive Publishing Inc.
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Name:.

Complete the following exercise for Module 5. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

CLEAN UP OF
SPILLS AND
DISPOSAL

Fill in the blanks
1) You must be prepared to handle a spill f-'fl ."y.V-'A happens.

2) The product L K fy_ (- anc| MSDS are the best places to start
to prepare yourself to handle spills.

ft &C f\^~3) No matter what the spilled material is, notify your shop
immediately.

True or False — Mark T lor True, F for False

If a spill occurs in your work area it is not important to know if the
spill is large or small.

It is important to use the proper absorbents when cleaning up a
spill.

It is illegal to pour hazardous materials down a drain or to wash
them into sewers.

The Resource Conservation Recovery Act makes sure someone
is responsible for hazardous waste from the time it is generated
until it is disposed of. .

Circle the best answer

1) Hazardous wastes generated in the automotive repair shop include:

a) waste oil b) batteries and acids c) solvent wastes
d) caustic wastes e) a and b only ^ all of the above

2) There are really only _____ forms of waste disposal that are legal•*&<*f ^sra) 3 b) 4 /6))2 d) none of the above

3) Disposal instructions can always be found:

Ka) on the product label b) on the product MSDS
c) by asking your shop manager d) both b and c

© Copyright 1987 KLM Automotive Publishing (no.



4) Your duties in the waste-disposal process include:

a) placing wastes in proper storage containers
b) mixing different wastes in the same storage container
c) using protective equipment only when depositing large amounts of
waste

CLEAN UP OF
SPILLS AND
DISPOSAL
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 5: Clean-up of Spills and Disposal.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Modules.

Shop Manager Date

r
I
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Name:.

Complete the following exercise for Module 5. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

CLEAN UP OF
SPILLS AND
DISPOSAL

Fill in the blanks
U it happens.1) You must be prepared to handle,a spill.

2\ The product ^^L i/c/'.x;' and MSDS are the best places to start
to prepare yourself to handle spills.

3) No matter what the spilled material is, notify your shop Ay A'
immediately.

True or False — Mark T for True, F for False
c ' "'T If a spill occurs in your work area it is not important to know if the

spill is large or small.

/ It is important to use the proper absorbents when cleaning up a
spill- : : ' ; - • « - . : * '

;r

It is illegal to pour hazardous materials down a drain or to wash
them into sewers. ' ' .'^'*/;'• . • ' ' v - • •

'-•' • 'V. '"
The Resource Conservation Recovery Act makds sure someone '
is responsible for hazardous waste from the time it is generated ,'
until it is disposed of. . , . - . ;

Circle the best answer .,

( 1) jHazardous wastes generated in the automotive repair shop include: '

a) waste oil b) batteries and acids ' (c) 'solvent wastes • :'•.,, - ...
d) caustic wastes <£e^aandbonly f) all of the above

2) There are really only "T> forms of waste disposal that are -legal .
,--- •' *Y .'« " • "• •• 'r ' ' ' ' . , " • '

a) 3 b) 4 (QP d)noneoftheat>gyfe . r f;v
• ,̂!'''-'S^v - - " ' ' ' * • •.<&;••'?--•*• , . • • • ' ; -

3) Disposal instructions can always be fouhd: . .

a) on the product label b) on the product MSDS
( c) by asking your shop manager ^3}> both b and c

Copyright © 1992 Mitchell International



4) Your duties in the waste-disposal process include:

(^placing wastes in proper storage containers
b) mixing different wastes in the same storage container
c) using protective equipment only when depositing large amounts of
waste

CLEAN UP OF
SPILLS AND
DISPOSAL
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 5: Clean-up of Spills and Disposal.

Employee
L

Date

I am satisfied that the employee, (named above) understands the
contents of Module 5.

Shop Manager Date

5
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CLEAN-UP OF
Complete the following exercise for Module 5. You may refer back to the SPILLS AND
module if needed. After completing the exercise, review it with your shop niGDflG Al
manager. UldrUbnL

Fill in the blanks - ^
1) You must be prepared to handle a spill L) fc f(J A L. it happens.

2) The product. / / Vj'L. /i < V i. and MSDS are the best places to start
to prepare yourself to handle spills.

3) No matter what the spilled material is, notify your shop fi) ft /[/-n u L i\
immediately.

True or False — Mark T for True, F for False

If a spill occurs in your work area it is not important to know if the
spill is large or small.

It is important to use the proper absorbents when cleaning up a
spill. v

It is illegal to pour hazardous materials down a drain or to wash
them into sewers. .

The Resource Conservation Recovery Act makes'sure somebne
is responsible for hazardous waste from the time it is generated
until it is disposed of. '- .- ,..:

Circle the best answer - . > " , >

1) Hazardous wastes generated in the automotive repair shop include:
• '- » ' ? •

a) waste oil b) battgtjes and acids c) solvent wastes
d) caustic wastes /(eV^ and b only f) all of the above

2) There are really only .f forms of waste disposal that are legal

a) 3 b) 4 (c)2) d) none of the above,

3) Disposal instructions can always be found:

a) on the product label b) ont^apjgkluctMSDS
c) by asking your shop manager- YflpDoth b and c

Copyright © 1992 Mitchell International



4) Your duties in the waste-disposal process include:

enplacing wastes in proper storage containers
bj mixing different wastes in the same storage container
c) using protective equipment only when depositing large amounts of
waste

CLEAN UP OF
SPILLS AND
DISPOSAL
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 5: Clean-up of Spills and Disposal.

Employee Date

I am satisfied tttat the employee, (named above) understands the
contents of Moraule 5.

Shop Manager .Date

o

o
r-
Z

.
^ ' V ,V,. • ;.' '.

' - ' - i • • .t> 'iJ-V .'v' '
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EMPLOYEE TRAINING SIGN-IN SHEET

Today's Date:
Topic Discussed:

Instructor:

Employee:

1)

7)

8)

9)

10)

18)

EMPLOYEE
TRAINING
MODULES
(Continued)

EMPLOYEE
TRAINING SIGN-IN
SHEET

v • :-*3%R$£0&ft----#*x..'•••^^:%^&*-te^••• :^;:£?<:&^<*%£^;*:. .•>-j-'-..>'

Note: Use additional sheets if needed or prepare a sheet that
contains the information above.

^'/, " >- .• ,;••;.-•• ..y

i'̂ ;̂
© Copyright 1991 Amboy Associates (SKMR118)



Name: %UU (\ ) (_.. \\ 1- ' - -
Complete the following exercise for Module 6. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks , .
1) Exposure means: You have to come into c /to )p) i~fi Ct'\'_______

with a material.

EXPOSUREAND
FIRST AID
PROCEDURES

~\~2) Name 3 ways exposure can occur. V-
\ Swallowing a material is one way.

3) Serious damage can take place inside your body if a chemical in a

hazardous material gets into your bj^A^ TVX/? //) >______

4) What organ does inhalation of hazardous material vapor effect?
,»J / ).'., , *\a\

True or False — Mark T for True, F for False
.,;•• :,;-.^.v;..;

î"ou don't have to know what is inside a contatneTjbefore-you'uSa:
it. •• . . '^i'-^-v'S^^^M^. .f<vv'"•.•;
You only need to use protective equipmerit^\vr^y|DUw^nttQ.; -: '

Protection requirements can be found on the;e'pntain%%b l̂;arid ;

the product MSDS. ... .jM^^^^^^;"-.'•"...

? Every material has the same protective eqUiprjfiei>t:^qui/ements.

Circle the best answer ; • * ' ' > ' . ''•'*'£? '*<.£•• ,

1) Before using protective equipment you srTOuld inspect it for-^ :' '

a) tears b) rips c) damaged parts 1'̂ jall of the above
. , ; • • . • • • ' '

2) Which of the following really isn't personal protective equipment:

a) glasses or face shields b) rubber boots "c) respirator
dKegular street, clothing e) gloves ' .''



3) If you or a co-worker become exposed you should immediately tell:

a) a doctor /bWyour shop manager c) the police d) your parents

4) If a'chemical burn results from exposure to a hazardous material you
should not:

a) flush exposed skin with water
b) cover the burn with sterile dressing
c) flush eyes with water, if exposed
m put ointments on the burn

Match the Type of Exposure in the Left Column With the Correct
First-Aid Procedure in the Right

A. Inhalation of vapo

B. Chemical burn on ski

C. Swallowing a material

I h ave rev i e wed t h i s exerc i se w
the contents of Module 6:

Employee

I am satisfied that the employee, (named.a t̂3vi
contents of Module6. . v^-;j

Shop Manager

fell shop manager. Read
product label and MSDS.
Do or do not induce
vomiting. Get medical
attention.

ove victim to fresh air.

Flush exposed area with
\.atleast15min.

*!••'•

.I understand
edures.

EXPOSUREAND
FIRST AID
PROCEDURES
(Continued)

O
c
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o
1

Name:.
7

Complete the following exercise for Module 6. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Exposure means: You have to come intoc Q 4-

with a material.

2) Name 3 ways exposure can occur. 1)_
Swallowing a material is one way.

e / r e
2) ) L.

3) S IA//A/J£?

3) §erious damage can take place inside your body if a chemical in a
/•• .

hazardous material gets into your bf r< i V

4) What organ does inhalation of hazardous material vapor effect?

EXPOSUREAND
FIRST AID
PROCEDURES

True or False — Mark T for True, F for False

p^ You don't have to know what is inside a co
it. •*

You only need to use protective equipment wj

\ Protection requirements can be found on
the product MSDS.

-"I Every material has the samej$D

Circle the best answer

1) Before using protective equipment you should Inspect itfpri * ,£"''

a) tears b) rips c) damaged parts l̂ )all of the above

2) Which of the following really isn't personal protective equipment:

a) glasses or face shields b) rubber boots c) respirator
(Gp regular street clothing e) gloves . ,' ;

© Copyright 1M7 KLM^ulomotlv* Publishing Inc.



3) If you or a co-worker become exposed you should immediately tell:

a) a doctor tfJpyour shop manager c) the police d) your parents

4) If a chemical burn results from exposure to a hazardous material you
should not:

a) flush exposed skin with water
b) cover the burn with sterile dressing

^c) flush eyes with water, if exposed
d) put ointments on the burn

Match the Type of Exposure in the Left Column With the Correct
First-Aid Procedure in the Right

A. Inhalation of vapor

B. Chemical burn on skin

C. Swallowing a material

_Tell shop manager. Read
product label and MSDS.
Do or do not induce
vomiting. Get medical
attention.

.Move victim to fresh air.

.Flush exposed area with
water for at least 15min.

EXPOSUREAND
FIRST AID
PROCEDURES
(Continued)

I have reviewed this exercise with my shop manager. I understand
the contents of Module 6: Exposure! and First-Aid Procedures.

• • - • •
D T *••• i ' i '•*dfen'.Employee

I am satisfied that the employee, (named above) understands, the
contents of Module 6. '. .; •'' •

Shop Manager

©Copyrioht1987KLMAutomotlv»Publl»hlt>olnc.1 '
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PfllJ ft. 7>OM/A/Gti£2-
Complete the following exercise for Module 6. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Exposure means: You have to come into c 0 f^ T n C I ________

with a material.

2) Name 3 ways exposure can occur. 1) £ /£ C
Swallowingamaterialisoneway.

EXPOSUREAND
FIRST AID
PROCEDURES

3) Serious damage can take place inside your body if a chemical in a

hazardous material gets into your b /QOaST "f(L3lU

4) What organ does inhalation of hazardous material vapor effect?

True or False — Mark T for True, F for False ,
*-• •'•'/i!-*-^Xi-^i
r You don't have to know what is insidea container bef6it. • •"$*

You only need to use protective equij;
; ;.<-^^ffe^W

Protection requirements can be found op|.tFi,e^ntfiii_ie
the product MSDS.

-£L Every material has the same protecjtJyeequjprYient requiĵ

Circle the best answer ;-.':':/''.:i.''.'Vy1 jj^''^^^:4^. ^'~ '

1) Before using protective equipment you should inspect Jtfor:^^^.:;'.' > - : . •-,; «.-
1 '•^'•''s'?\''<'^r*&i'-\.-<•-•• '

•ill of the above.. ';a) tears b) rips c) damaged parts

'2

a g lglasses or face shields b) rubber boots/>c) respirator^:'.:^>f .•• - ",
)egular street clothing e) gloves . >^\ ••'•.;• :^:>rv'-^:'^^; '^-^
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3) If you or a co-worker become exposed you should immediately tell:
F\a) a doctor I b) your shop manager c) the police d) your parents

4) If a chemical burn results from exposure to a hazardous material you
should not:

a) flush exposed skin with water
b) cover the burn with sterile dressing
c) flush eyes with water, if exposed
d) put ointments on the burn

Match the Type of Exposure in the Left Column With the Correct
First-Aid Procedure in the Right

A. Inhalation of vapor

B. Chemical burn on skin

C. Swallowing a material

_Tell shop manager. Read
product label and MSDS.
Do or do not induce
vomiting. Get medical
attention.

.Move victim to fresh air.

_Flush exposed area with
water for at least 15 min.

EXPOSUREAMD
FIRST AID
PROCEDURES
(Continued)

I have reviewed this exercise with m/shcip mana'geX I understand
the contents of Module 6: Exposure and f-irst-Aid Procedures,

Employee

I am satisfied tlrat the employee, (named above) understands the
contents of Module 6. , . , • .

O
£
z

Shop Manager Date

Copyright © 1992 Mitchell International
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-. 3

Name:. A

Complete the following exercise for Module 6. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Exposure means: You have to come into co<C^

with a material.

2) Name 3 ways exposure can occur. 1)
Swallowing a material is one way.

3) Serious damage can take place inside your body if a chemical in a

hazardous material gets into yourbO/ /, cf-•'___________^

)What organ does inhalation of hazardous material vapor effect1?' f •;

True or False — Mark T for True, F for False

You don't have to know what is inside a contajner b.£fpr£ you use :
it. ' '

You only need to use protective equipm^fitvv^

EXPOSUREAND
FIRST AID
PROCEDURES

~r Protection requirements can be J
the product MSDS. '

_L__ Every material has the same prote<2%e equipĵ ie r̂equllirnents.;>X
• '' ' •. ^^•'^^^^^^'.'••.^'•f-:-^ '

Circle the best answer ;v '";' V'.;'•% }. -;(

1) Before using protective equipment you should inspect It for:-.;,. ^ ;v;"'; r/

a) tears b) rips /"c)j damaged p^rts d) all of tri(eabb^a';̂ ||?^:; \; ;

2) Which of the following really isn't personal prof.eotiye eqyiprr)e l̂?|: Jf^ .

a) glasses or face shields b) -,NJbber bobtsj;,\.c) fespi.rjaloi;̂ .̂-'̂ *̂ .'̂  v; -v v
Cd\regularstreetclothing e) gloves ,.'..'^''•'-!t"' .•' ;'^;'*W^®Si^«-C^.'''
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3) If you or a co-worker become exposed you should immediately tell:

a) a doctor (b} your shop manager c) the police d) your parents

4) If a chemical burn results from exposure to a hazardous material you
should not:

a) flush exposed skin with water
b) cover the burn with sterile dressing
di flush eyes with water, if exposed
d)\put ointments on the burn

Match the Type of Exposure in the Left Column With the Correct
First-Aid Procedure in the Right

A. Inhalation of vapor C

B. Chemical burn on skin

C. Swallowing a material

_Tell shop manager. Read
product label and MSDS.
Do or do not induce

?':.;.:...,. Vomiting. Get medical
'•; •:•&'£ ̂ attention.

'
victim to fresh air.
';v;*j,iiFlush exposed area with

water for at least 15 min.

EXPOSUREAND
FIRST AID
PROCEDURES
(Continued)

\

I have reviewed this exercise with my shop manager ̂ understand
the contents of Module 6: Exposure and First-Ald'Procedures.

Employee .-?••• Date*'.Hi

I am satisfied that the employee, (named above}understands the
contentsof ModuleG.

o
c

Shop Manager

-y-

V.':-*,^1.;.';'':,'.:
A TK-J.^'-fi^f-'-^—' "Xv.V•a ^ v . ._•• £• ..*•>-•• .. .^- . -* . .

, •:.;..̂ *sSS.vjy.:.
r

;-$gi IP'1'
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EMPLOYEE TRAINING SIGN-IN SHEET

Today's Date: _
Topic Discussed: _

Instructor:

Employee:

7)

8)

9)

10)

(*JUL<

:*•

17)

Note: Use additional sheets if needed or prepare a sheet that
contains the information above.

EMPLOYEE
TRAINING
MODULES
(Continued)

EMPLOYEE
TRAINING SIGN-IN
SHEET

©Copyright 1991 Amboy Associates (SKMR118)



3

Name:

Complete the followVig exercise for Module 7. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

FIRE AND
EXPLOSION

Fill in the blanks
1) FLAMMABLE means: ̂

, .
PnTt> <>K) 1s/

2) The basic ingredients for a fire or explosion are:

+ AIR + ffa ry\ C\ D Je yY\ gjtffA \SOURCE OF IGNITION

3) To find out if a material is flammable, read the container or the product

_ *S DS.

True or False — Mark T for True, F for False '••i, •,' --".Ajw /*v/. *• •• .-.•;.. -fllL.a <'>•>'•<• '

The FLASH
mable liquid gi

T-

ASH POINT is the max/mum temperature at̂ l̂ ^
iquid gives off enough vapors to ignite. ' ^* t̂ ^?/'^'''' .V;

The lower the FLASH POINT, the more dangerous the materia!/,. '̂

You need to memorize the Flash Point of every material ytp^br^a '
with. • ' • ; • •\''^'>v.

Liquids, solids, and vapors are forms of "FLAMMABLE"
materials.

• * • • < j '^ ;-
Circle the best answer •^^^^''^f. :

1) Fuel in a gas tank is a_ l/@i~\ 0^ -^
a combustible material. •"'•,

a) solid \bj)vapor c) liquid d)/g*a9

2) Flames, sparks and tools or equipment that hold high temperatures are:
*

al "COMBUSTIBLE" - b) uncontrollable c)vrelatedtQair
'M <;ni lanrcnri^MiTinKi. _ •• ' v- •>'

••-•^ «..-, - * - ' , ,TJ) SOURCES OF IGNITION

' \
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jJJnw ^fa^n r)y , . , <t^...r&~.
ZJL5_t-̂ an cause explosions.v

a) tightly capped containers
b) poor ventilation and build-up of vapors

/h chemical reactions d) both b and c above

— 4) The first thing you should do when you discover a fire is:

a) use the proper protective equipment
b) use the nearest fire extinguisher

tBll your shop manager to call the Fire Department
^acuate the area

FIRE AND
EXPLOSION
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 7: Fire and Explosion.

Employee

I am satisfied that the era >loyeej$&mf d
contents of Module?. ' i!&" "*"'

Shop Manager

© Copyright 1987 KLM Aulomollw PublltMng Inc.



Complete the following exercise for Module 7. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

EXPLOSION

Fill in the blanks
1) FLAMMABLE means;:fl /ty&fWl/ tltil CM, (A&L f*V

2) The basic ingredients for a fire or explosion are:

SOURCE OF IGNITION + AIR + f L /) ft? ^l /I f)L£

3) To find out if a material is flammable, read the container or the product

_DS. „ •',£

•True or False — Mark T for True, F for False

_ r The FLASH POI NT is the maximum temperatureja?vyfilcĵ lĵ ]̂
mable liquid gives off enough vapors to ignite. ''v'^v^Y.;? :;*••'; ':or a '.•'•V-.i-^'i-.i . , : - ;

-^— , i'< ••- ,-- ; ""^••^q^

.

; ^ ' "

. The lower the FLASH POINT,

. You need to memorize the Flash Point of everymatefialyou work /
with. '.' ' •;'/'. ,•'
Liquids, solids, and vapors are forms of "FLAMMABLE"
materials.

Circle the best answer

' 1) Fuel in a gas tank is a. VA Pofr . form of
a combustible material. •.

a) solid b)v§BOL— c) liquid d) gas , .. :
' • .',; i-C .

2) Flames, sparks and tools or equipmenfthat hold high temperatures are:

Jf^fV - •
S--fl* ' • • <••. ;" ' •is/Av-r ... ; . .'

itedtoair''-.a) "COMBUSTIBLE" ; b) uncontrqlf
d) SOURCES OF IGNITION • ',' ;'
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3) . can cause explosions.

a) tightly capped containers
3_poor ventilation and build-up of vapors

l reactions 8T)DOth b and c above

V4fThe first thing you should do when you discover a fire is:

a) use the proper protective equipment
£) use the nearest fire extinguisher
c) tell your shop manager to call the Fire Department
d) evacuate the area

FIRE AND
EXPLOSION
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 7: Fire and Explosion.

Employee

lamsatisfiedth
contents of Module 7

Shop Manager

' ' • ' • ' ! • ' • - • i
o
c
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Name:.

Complete the following exercise for Module 7. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

FIRE AND
EXPLOSION

Fill in the blanks
1) FLAMMABLE means: AI
2) The basic ingredients for a fire or explosion are:

SOURCE OF IGNITION + AIR + /

3) To find out if a material is flammable, read the container or the product

DS. • ' '.
'

True or False — Mark T for True, F for False ( ,..._ . ^ <'i ? ,^ •

'/" The FLASH POINT is the maximum temperature at̂ jclh^
mable liquid gives off enough vapors to ignite. • ; ;s;;'> '̂>' *

T - • • ' . • • • . ; • • • .

The lower the FLASH POINT, the more dangerous ttiifijn t̂erlai;,̂ '̂  :-v.
• ' • J .?7.-.'*«^# '*.': • - .• - . • • * • • W'!-^.- .

You need to memorize the Flash Point of every material you work .. .
with. ' ' • • ; • ' • . . ' . ';' . '

• • ' V ':

. Liquids, solids, and vapors are forms of "FLAMMABLE"
materials.

Circle the best answer

1) Fuel in a gas tank is a. . form of
a combustible material.

a) solid <€^X/apor c) liquid d) gas
' • ' . • • ' - ' j '

2) Flames, sparks and tools or equipment that hold high temperatures are:

a) "COMBUSTIBLE" b) uncontrollable -;G)-related to air
^SOURCES OF IGNITION - - v ( ' ' " ' " ' '
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3) . can cause explosions.

a) tightly capped containers
b) poor ventilation and build-up of vapors
c) chemical reactions /ft)both b and c above

4) The first thing you should do when you discover a fire is:

a) use the proper protective equipment

S use the nearest fire extinguisher
tell your shop manager to call the Fire Department

d) evacuate the area

I have reviewed this exercise with my shop manager. I understand the
contents of Module 7: Fire apd Exblosiop. v;; •

Employee •

I am satisfied that the employee, (named eibove) ufic|e.rstands ; the . •:
contents of Module 7. .*'?*': ' • ' • * H^^'^^'-''-:^< >'• "' "•"

' • •''-.*: ' - ' - f -

Shop Manager

FIRE AND
EXPLOSION
(Continued)

O
n
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Complete the following exercise for Module 7. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) FLAMMABLE means:. i\l ~fj\aj

2) The basic ingredients for a fire or explosion are:

SOURCE OF IGNITION + AIR 4-

3) To find out if a material is flammable, read the container or the product

____ M 5 DS.
'•.<•

''.I1'

True or False — Mark T for True, F for False
- \ct ' • • ;

^ The FLASH POI NT is the maximum temperature at.w
mable liquid gives off enough vapors to ignite. '••;t ;^M •' • ̂

e • .'.'i:'••'-; 'v''" • . - ' ; '
__ The lower the FLASH POINT, the more dangerous the'materiaTA

You need to memorize the Flash Point of every material you work
With. ' •.'.>-:.-•-!.•:: . • • • • . '

Liquids, solids, and vapors are forms of ''F
materials.

Circle the best answer

1) Fuel in a gas tank is a. form of
a combustible material,

a) solid b) vapor - c) (

2) Flames, sparks and tc<)lsprequipr^6r^ttr|5f.^l^gh temperatures are:

'
tbaira) "COMBUSTIBLE" b) uncontrollable!;

d) SOURCES OF IGNITION •

FIRE AND
EXPLOSION

55
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3) . can cause explosions.

a) tightly capped containers
b) poor ventilation'and build-up of vapors
c) chemical reactions ^})bothb and c above

4) The first thing you should do when you discover a fire is:

a) use the proper protective equipment
use the nearest fire extinguisher

c) tell your shop manager to call the Fire Department
d) evacuate the area

FIRE AND
EXPLOSION
(Continued)

** -ri ' ' " < • ' ' > '

I have reviewed this exefeise^tt ĵ̂ yfihia^manager. I understand the
contentsof Module'7: F i r * * " ^^ - ' f '

• • - '

Employee

I am satisfied that the employee.
contents oModule 7.

Shop Manager Date

.. : - •*''*>••*.. *.. .-.
. :•• ; • ••:-.•:• ̂ tV^..!-;-

-^feWfe?. :'^^$r- • ":!<•< '-.,'ifn. ;"H
i;.;^*?^:*.S'%;»v-1^-*v'v-:-

••..^iW'i'i -ti.,'*rJl-:*''"' i '• ' ;r
. -. .- j»« v---. *r -. •• • •'- ... •,, ,' , *

5
z

,. ! ̂

. 'i
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EMPLOYEE TRAINING SIGN-IN SHEET

Today's Date: C/~ /& ~*
Topic Discussed:

Instructor:

Employee:

1)

6)

7)

8)

9)

10)

EMPLOYEE
TRAINING
MODULES .

''//
•>k .(Continued)

DRAINING SIGN-IN

12)

SHEET

' • % ' • ' '• '»'-jK!'T 'r^: -5!'-'̂  •'** * '"* ' l f* - • ••

20)

Note: Use additio/ll
contains the i

ded. or prepare a sheet that
*''

•'̂
© Copyright 1991 Amboy Associates (SKMR118) ^^^Wf?;";!̂



Nama: //u
Complete the following exercise for Module 8. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in tha blanks
1) Storage information can be found on the product container

'

8TORA8EAHD
MUIHGOF
HAZARDOUS

2) If you're not sure about mixing different materials you should ask your

• ; . ' • / • • ?.••'..'/'..'.?
3) When mixing hazardous materials you should anticipate

Lions.

Irua or Falsa —Mark T for Irua, F for Falsa

. The area you store a material in is not important as
container is tightly sealed. •'*' ̂

Storage information can be found on the prodi

/ When storing a hazardous material, warn Ing fabdl
needed if you will use the material within two weeks1:

. '• j r - * V

Circlathabastanswar •

- 1 ) Storage information i s : ' , , - • ' • •

a) found on the product label
b) found on the product MSDS
c) not necessary If the material,̂  ih a tightly sealed container

|6S both a and b above • •'* "f:i. "vi !,

2) Certain materials must be stored away frorp: ,A <
'•.^•i« ^$®j$$r$-->-

a) heat b) cold fiHwater (d| a, p7l?kJ0 V" ̂
e) fire extinguishers • ;m|-̂  •£*. X-*$'?- '^i^v;". :-.;t^i->\- ]i-..;>.^;;:yv.^'-^>'•-

• * • - * ^ * '" " • " '
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3) When storing com^essed gas cylinders they should be secured in
/1 P ri' tf K'f" position at all times.
~ . ; . • • O-;,' -11

' t", iS1 xxa) a leaning b) a lying down (cyan upright

I have reviewed this exercise with my shop manager. I understand the
contents of Module 8: Storage and Mixing of Hazardous Materials.

STORAGEAND
MIXING OF
HAZARDOUS
MATERIALS
(Continued)

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 8.

Shop Manager Date

•;<$-

Vr"
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Name:

Complete the following exercise for Module 8. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill In the blanks
1) Storage information can be found on the product container

STORAGE AND
MIXING OF
HAZARDOUS
MATERIALS

2) If you're not sure about mixing different materials you should ask your

3) When mixing hazardous materials you should anticipate i.,

icfi LS r^
True or False — Mark T for True, F for False

r-- .. •, ' • • ..•";•/.'* '"*;"•

p The area you store a material in is not important as I
container is tightly sealed. •^•U^;'

/ Storage information can be found on the product la

r~ When storing a hazardous material, warning labels
needed if you will use the material within two weeKs •• £ **•**'•

* ' • "» • '. ' •*.• *
Circle the best answer '..

1) Storage information is:

a) found on the product label :• ," -.•
b) found on the product MSDS • '.
cj not necessary if the material is in a tightly sealed container

x3n both a and b abeya- • , ', 'V

2) Certain materials rnust be Stored away VjpfYi:

a) heat b) cold c) wateisj,,, :d)
e) fire extinguishers * - • ' • : ' , ~"

4 i
V-i
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3) When stjjrir^cofflwgssd gas cylinders they should be secured in
\l Y ̂ jj *ffip '̂P9sitinn at all times.

" . ' ' ' . '>* '-' •

a) a leaning b) a lying down c) an upright

STORAGE AND
MIXING OF
HAZARDOUS
MATERIALS

I have reviewed this exercise with my shop manager. I understand the
contents of Module 8: Storage and Mixing of Hazardous Materials.

(Continued)

Employee Hats

I am satisfied that the employee, (named above) understands the
contents of Module 8.

Shop Manager Date

I :

i
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Complete the following exercise for Module 8. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Storage information can be found on the product container

2) If you're not sure about mixing different materials you should ask your

3) When mixing hazardous materials you should anticipate
/CAIN'S

True or False — Mark T for True, F for False

. The area you store a material in is not important aslbrig^
container is tightly sealed. <

- - reactions.

_i__ Storage information can be found on the product lab f̂t- 4^'^*
r ' • ..•,^>'T%%."^
' When storing a hazardous material, warning labels are nplv • >

needed if you will use the material within two weeks. ^
fc • . -. ,»•:-'•" - _• ' „ ; ' • •

Circle the best answer • i

1) Storage information is: . ,
• , ' - ' • ; : *^-' ••-

a) found on the product label ' „
b) found on the product MSDS *" • -
c) not necessary if the material is in a tightly sealed container

both a and b above

2) Certain materials must be stored away from:
,:.''.' * '

a) heat b) cold c) water <2> at b.ahdc
e) fire extinguishers "• *'•

STORAGE AND
WXIHGOF'
HAZARDOUS
MATERIALS

Copyright ® 1992 Mrtchell International



Cylinders they should be secured in
ition at all times.

Ing down /cj)an upright >;>>*

STORAGE AND
MIXING OF
HAZARDOUS
MATERIALS

I have reviewed this exercise with my shop manager. I understand the
contents of Module 8: Storage and Mixing of Hazardous Materials.

(Continued)

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 8.

Shop Manager Date

c
m
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Complete the following exercise for Module 8. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Storage information can be found on the product container

2) If you're not sure about mixing different materials you should ask your

3) When mixing hazardous materials you should anticipate

True or False — Mark T for True, F for False

reactions.

HAZAI
MATERIALS

*'#' The area you store a material in is not important as long as the.
container is tightly sealed. :, . , ̂  *

Mf Storage information can be found on the product labe^̂ R !̂':>;•.£;,•• :£/•

(Jl__ When storing a hazardous material, warning labels are not + ̂  | •'
needed if you will use the material within two weeks. •.-'•' v >. ''"

Circle the best answer ^; ' ..-U'- v.

1) Storage information is:%\^ '̂ i"'- \ -',
• , . ' • • ; •. ' ty'f.•'. . • ;• ' . ./-

a) found on the product label ' . ' • ' '••'X-j^vr... ..
b) found on the product MSDft* ^ ^ ' " "
c) not necessary if the material is in^Rlgrrtly sealed container T

(dp both a and b above /'; • J/f^-':'J"f'''-'.. ;. • ., • • " ' . -
" ' • . ' • • >

2) Certain materials must be stored away from:

a) heat b) cold c) water fy a.b.andc
e) fire extinguishers

•V'.'Vi. Copyright C 1992 MKchaD Internattonal '.



y '

.,*. • • i
3) When storing compressed gas cylinders they should be secured in

^^^I^FT*^-; position at all times.

k a) a leaning*:';̂ iTlylr̂ i $$$jf@) an upright 'c'̂ « t̂

I have reviewed this exercise with my shop manager. I understand the
contents of Module8; Storage and Mixing of Hazardous Materials.

STORAGE AMD
MIXING OF
HAZARDOUS
MATERIALS
(Continued)

Employee

I am satisfied that the employee, (named above) understands the
contents of Module 8.

Shop Manager ,Date;



EMPLOYEE TRAINING SIGN-IN SHEET

Today's Date: ________________
Topic Discussed: _______________

Instructor:

Employee:

EMPLOYEE
TRAINING
MODULES
(Continued)

EMPLOYEE
TRAINING SIGN-IN
SHEET

2) ( $lfW00'^r( r '
3)

4)

5)

6)

7)

8)

9) •" / . . ' . ' '

10)

' \
12)

13)

14)

15)

16)

17)

18)

19)

20)

Note: Use additional sheets if needed or prepare a sheet that
contains the information above.
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EMPLOYEE TRAINING SIGN-IN SHEET

Today's Date: ________________
Topic Discussed: ________________

Instructor:

EMPLOYEE
TRAINING
MODULES
(Continued)

EMPLOYEE
TRAINING SIGN-IN
SHEET

Employee:

D

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)
< » (it- ?

17)

18)

19)

20)

Note: Use additional sheets if needed or prepare a sheet that
contains the information above.
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safeiq-Kieen

Safety-Kleen's motto is: "Safety-Kleen is Safety First." Safety-Kleen
has a strong regard for your safety because you work with hazardous
materials on the job.

There are new laws and regulations requiring employees that work
with hazardous materials, be trained about the materials they use and
how to protect against their effects.

This booklet contains eight modules that teach you how to deal with
the hazardous materials you use on the job every day. Each module
covers a different subject.

At the end of each module you will find a short exercise to test your
understanding of the material. Your instructor will explain what lo do with
the exercise once you have completed it.

The exercises in this manual are not a test to see how smart you are.
So, please relax — take your time — and try to learn as much as you can.
Knowing'the proper way to deal with the hazardous materials you wdrk
with can save your life.

Copyright 1987 KLM Automotive Publishing Inc.



MODULE

THE EMPLOYEE'S "RIGHT TO KNOW"

In the past, workers were not always told about the hazardous
materials they might come in contact with on the job. In many cases, con-
tainer labels and warning sheets didn't give enough information about
hazardous materials either. Today, new laws and regulations have been
made to help keep you safe and healthy on the job. In this module we will
look at your rights under the new employee "Right to Know" law.

The new law was issued by the Federal Government and "OSHA" —
the Occupational Safety and Health Administration. It is called the Hazard
Communication Regulation, and it effects
every company that uses hazardous
materials at any time. The regu-
lation states that as an
employee:

1 You have a "Right-to Know" what hazards you may face on the job.
•r-i £

1 You have a right to&e taught about the hazardous materials you
may be exposed to^at work, and how to protect yourself against
them. :.

• You cannot be fired or discrimin-
ated against because you ask for
information and training on how
to handle the hazardous materials
in your workplace.

• You have the right for your doctor
or representative to receive
the same information.

> Copyright 1987 KLM Automotive Publishing Inc.



MODULE

Under this regulation an employer has certain responsibilities to:

1 Train employees in the physical and health hazards of the materials in the work area, and teach them
what they must do to protect themselves from these hazards.

This includes teaching them what to do in an emergency, and what
protective equipment they should use.

• Teach employees how to tell if a hazardous material has been
released in the work area.

• Explain container labels and Material Safety Data Sheets,
and how to use this hazard information.

• Tell employees which materials in the work area are hazard-
ous, and where these materials are used. (Your shop

__.. _ manager's "Hazardous Material Inventory Roster"
will give you this information.)

• Train employees in the details of their shop's "Written Hazard
Communication Program." (This program tells how hazard information

will be given to employees in your shop, and is located in the front of your
shop manager's Material Safety Data Sheet Binder.)

With the new law, everyone will know what information must be provided to keep you safe.

EMPLOYEE
RIGHT TO KNOW"

LAW

"Copyright 1987 KLM Automotive Publishing Inc.



MODULE

Under the Hazard Communication Regulation, both employees and employers have certain
responsibilities.

The employer that uses hazardous materials must:

• Provide a safe work place for employees

• Educate employees about the
hazardous materials they will face
on the job.

• Recognize, understand, and
use warning labels and Material
Safety Data Sheets.

• Provide personal protective
clothing and equipment,
and train employees how to
use them.

You, the employee, must:

• Read warning labels and Material Safety Data Sheets and
follow the instructions and warnings.

• Ask your shop manager if you have any questions about a
hazardous material!

© Copyright 1987 KLM Aulomollvu I'ubMaMrnj Inc.



MODULE

Summary

Your employer and the government are making a strong effort to pro-
tect you from hazardous materials. But it's really up to you, the employee.
As we continue with the remaining modules, you will begin to understand
that you are the only person that can really keep yourself safe and
protected on the job. You can do this by BEING INFORMED.

Remember:

• You have certain rights as an employee because you work with
hazardous materials.

1 Your employer must provide training that teaches you how to deal
with the hazardous materials in your workplace.

Your employer must provide you with a safe workplace.

1 Ask your shop manager if you have any questions about a
hazardous material.

1 As an employee, you have a "Right to Know," but you also have a
responsibility to Keep Yourself Informed.

Copyright 1987 KLM Automotive Publishing Inc



MODULE

Name
Complete the following exercise for Module 1 . You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1 ) The new law issued by the government and OSH A is called the

______________________ Communication Regulation.

2) The new regulation says you have a" _________________

to

3) The employee must read

" what hazards you face on the job.

labels and

Data Sheets and follow the instructions.

True or False — Mark T for True, F for False
____ Only you can really protect your safety on the job.

You have the right to receive information regarding the hazardous
materials you work with.

Your employer doesn't have to educate you about hazardous
materials if he is too busy.

It is not important to understand warning labels.

Circle the best answer
1) If you are in doubt about how to handle a particular hazardous

substance ask:

a) your next door neighbor b) your parents
c) your shop manager d) none of the above

L1) Tho employe: that uses hazardous mulct iulsmusl
provide a

a) sack lunch b) safe workplace
c) flexible schedule d) all of the above

3) The only person that can really keep you safe on the job is:

a) your employer b) the government
c) yourself d) your spouse

.for his employees.

THE EMPLOYEE'S
"RIGHT TO KNOWimin I I U nnUff"

© Copyright 1987 KLM Automotive Puhlishlnq Inr.



MODULE

I have reviewed this exercise with my shop manager. I understand the THF FMPI flYFF'*5
contents of Module 1 : The Employee's "Right to Know." 12Si!lv.̂ ..5l«LRIGHT TO KNOW"

(Continued)

Employee _____________________ Date _______

I am satisfied that the employee, (named above) understands the
contents of Module 1 .

Shop Manager ______________''_____L Date

£ Copyright 1987 KLM Automotive Publishing Inc.



Jp , MODULE

PRODUCT LABELS AND MATERIAL SAFETY DATA SHEETS [MSDSJ

There is so much talk about hazardous materials today. But how can you tell what is hazardous and what
isn't? This module deals with how and where to get the information about these materials, so that you can protect
your health and safety on the job.

There are three different places you can find information about
hazardous materials on the job: :

• The Hazardous Material Inven-
tory Roster

• The container Warning Label
• The product Material Safety

Data Sheet or MSDS

Each source has very impor-
tant information which you need.

lAFfTT (M* •MttT

The Hazardous Materials Inventory Roster

• It lists all hazardous materials used in your shop.
• It tells the area of the shop where the material is used.
• It tells you if your employer has a Material Safety Data

Sheet for the material.
• It is filled in and completed by your shop manager.

Get to know the information on the Hazardous Material Inventory Roster posted in your shop. Read il regularly
and know what hazardous materials you are using.

6 Copyright 1987 KLM Automotive PublMitng I"';



^MODULE

The Container Warning Label

It appears on the container*)! the material you are using.
^

It is the easiest way to find information about a material you are using.

It is supplied by the manufacturer of the material.

It is put there for one reason: TO HELP PROTECT YOU! So always
read the label.

Each label lists the:
• chemical name
• hazard warnings

PAINT BELATED M»rCfll*L

DANGER!

13*3

(EI'OUTOF THE KEACH OF CHILOHEN

• hazardous ingredients
• manufacturer's name and address

There are different types of hazard warnings that
appear on labels. The word CAUTION means this is
the least hazardous type of material. A more
hazardous material will have the word WARNING on
the label. The word DANGER on a label means this
container holds a very hazardous material.

Warning labels tell you cer-
tain information about a material
in order to protect your health. A
warning label may contain all or
only some of the information
categories that follow:

Copvripht 1987 KLM Automotive Publishing Inc.



MODULE

BASIC WARNINGS:
Keep away from flames: because it could catch fire or blow up.
Avoid skin contact: This material will harm you if it touches your skin.

Avoid breathing vapors: Breathing the fumes of this material is
harmful to your health.

FIRE:
This will tell you what type of fire
extinguisher to use in case the
material catches fire. Using the
wrong type of extinguisher can
spread the fire. Certain
extinguishers contain water, some
foam, and others carbon dioxide.

FIRST AID:
This will explain what to do if
the material accidentally
touches your skin, or if
you breathe the fumes. It
may tell you to flush
(rinse) your eyes or skin
with plenty of water. It
may tell you to move to
an area where you can
breathe fresh air.

SPILLS:
This will tell you what to do if the material is accidentally spilled and what
type of protective equipment you must wear when you clean it up.

' Copyright 1987 KLM Automotive Publishing Inc.



C2> MODULE

HANDLING & STORAGE:
This lists the equipment you should wear

when handling a hazardous material, such
as gloves, safety goggles, or a specific type
of respirator. Some materials may need
to be stored with extra ventilation or
away from other materials.

DISPOSAL:
This tells you where to dispose of
the empty container and unused
waste portions of the material.

If a container doesn't have a label:
• Don't handle it.
• Find out what the material is from your shop manager.
• Place a warning label on the container if it is hazardous.
• If you must put a hazardous material into a new container, be sure to

put a label on the new container.
• Replace torn or unreadable labels with new labels.
A label doesn't have room to tell you everything you should know about a
material, but it is a good place to start.
Protect yourself before you handle any material — READ THE LABEL
FIRST!

'f Copyright 1987 KLM Automotive Publishing Inc.



MODULE

Finally, we come to the Material Safety Data Sheet or MSDS.
The MSDS has the most information about any hazardous

material. In fact, the MSDS gives you the
details that don't fit on the label. You

should know who is responsible for
giving you MSDS information:

The manufacturer of a hazardous material is required by law to supply a Material Safety Data Sheet with
every hazardous material he sells. The MSDS tells all the information the manufacturer knows about a
material, and it tells how this material should be handled.

If your shop buys from a distributor, the distributor must see that warning
labels and Material Safety Data Sheets are supplied with each hazardous
material your shop buys.

Your employer is required to have an MSDS for every hazardous
material you use. This includes caustic solutions, battery acid,
crankcase and transmission oil, brake fluid, antifreeze, solvents
and freon to name a few.

The Material Safety Data Sheets for each hazardous material
your shop uses are located in your shop manager's MSDS binder.
The binder is organized into product groups, such as degreasers/
corrosives, lubricating fluids, solvents/removers and so on.

Each product group section has a title page explaining the
materials in that group.

The sample below shows what you can find out from
reading a Material Safety Data Sheet.

11
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MODULE

CHEMICAL IDENTIFICATION:
This is usually the first section. It
lists the chemical name and any
trade name. It also lists the
manufacturer's name, address,
and emergency phone number.

HAZARDOUS INGREDIENTS:
This tells you what's in a chemical
that can harm you. It gives you the
permissible exposure limit (PEL) or
the threshold limit value (TLV).

This describes what the material
looks like, smells like, how fast it
evaporates, and whether the
vapors (fumes) rise or fall in the
air.

FIRE AND EXPLOSION DATA:
This tells you at what temperature
the material will catch fire or
explode. It describes the type of
extinguisher and protective equip-
ment to wear if a fire starts.

This tells how you might feel if you
come into contact with a hazard-
ous material; such as a skin rash,
headache, or dizziness. It also
tells you what to do in case of
emergency, and what kind of first
aid to use.

HOW TO USE A MATE
MATERIAL SAFETY DATA SHEE
FOR COATINGS. RESINS AND RELATED MATERIALS

IMtaW - nM MB OVUM* MA

1 ,
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MODULE

SAFETY DATA SHEET
This tells you if the material reacts
with other materials or conditions.
It lists materials that, when mixed
together, will burn or explode. It
also tells you about certain condi-
tions like heat or sunlight that may
make a chemical unstable, and
cause a dangerous reaction, such
as fire or explosion.

This tells you what to use to clean
up a spill or a leak. It lists the pro-
tective equipment to use to pro-
tect yourself from the hazardous
material you are cleaning up.

This lists the personal protective
equipment needed to handle the
material safely, such as goggles, a
specific type of respirator, rubber
gloves, or full coveralls to protect
your entire body from exposure to
a material.

This tells you any other special
instructions to follow when
handling the material and gives
you information not covered in
other parts of the MSDS.

If you have any questions after
reading an MSDS, ask your
shop manager.

DONT BE AFRAID TO ASK
QUESTIONS
Keep asking until you understand.
What you learn could save a life.
Maybe your life.

13
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MODULE

Now that you know how to read an MSDS you're probably wondering how you're going to remember the
information for every hazardous material you work with. Here are some tips that will help you:

1 Know where the product MSDS are kept.
1 Learn all about each product group by reading
the product material group — tabbed divider
pages in the MSDS binder.

• Read the product MSDS before working with
each hazardous material.

1 Read a different product MSDS each day. It only
takes a few minutes, and it could save your life!

1 When reading MSDS's you will notice that many
of the hazardous materials you use should be
handled in the same ways.

KNOW
WHERE THE
MSDS
ARE KEPT

READ MSDS
BINDER
SECTION
TITLE PAGES

READ MSDS
BEFORE
HANDLING
MATERIALS

READ A
DIFFERENT
MSDS
EACH DAY

If you have any questions about what certain words mean in the MSDS, like flash point, percent volatile, or
incompatibility, turn to the MSDS Glossary, located in your shop manager's MSDS Binder, or ask your shop
manager.

Summary
The law requires that your employer give you all of the information you will need to handle a hazardous

material safely. The information comes to you on container labels and Material Safety Data Sheets.
When using a hazardous material, remember:
• Always read the
container label first

If your shop does not have a particular MSDS,
ask your shop manager to get a copy
immediately.
The more you know,
the safer you'll be!

• Read the product MSDS.
• Don't be afraid to ask questions if you don't

understand something.

Copyright 1987 KLM Automotive Publishing Inc.



MODULE

Name:. PRODUCT LABELS
Complete the following exercise for Module 2. You may refer back to the AND MATERIAL
module if needed. After completing the exercise, review it with your shop Hllll IIIHI knlHL
manager SAFETY DATA
Fill in the blanks SHEETS
1) The Hazardous Materials ________ ________ lists all the

materials used in your shop.

2) MSDS is short for________ ____________ ________

3) You should not use a material if the container doesn't have a W____
label.

True or False — Mark T for True, F for False
______ Container labels list all of the same information contained in an

MSDS.

______ If a container doesn't have a label it's safe to handle it if you can
guess what it is.

____ The MSDS gives you the hazardous material details that don't fit
on the label.

____ You should always read the container label before using a hazard-
ous material.

Circle the best answer
1) If a container doesn't have a label you should:

t a) not handle it until you know what is inside
g b) find out what the material is from your employer
§ c) place a label on the container if the contents are hazardous
5 d) all of the above<
UJ

2) Your employer is required to have an MSDS for:

a) at least half of the hazardous materials you work with
b) the majority of the hazardous materials you work with
c) none of the materials you work with
d) every hazardous material you work with

3) The product MSDS contains:

a) chemical identification b) hazardous ingredients
c) everything that is known about the particular material

® Copyright 1987 KLM Automotive Publishing Inc.



MODULE

- 1, have reviewed this exercise with my shop manager. I understand the PRODUCT LABELS
contents of Module 2: Product Labels and Material Safety Data Sheets. r nUMUM 1 I kfl0LL«J

AND MATERIAL
SAFETY DATA

Employee ————————————————————— Date ——————— SHEETS (MSDS)
(Continued)

I am satisfied that the employee, (named above) understands the
contents of Module 2.

Shop Manager ___________________ Date

O

i
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HANDLING OF HAZARDOUS MATERIALS

The automotive repair shop workplace contains
many different hazardous materials that are necessary
to daily operations. II used correctly, these materials
can be very helplul. When handled carelessly, they can
cause severe injury, illness or death. Getting to know
the hazardous materials you work with and how to
handle them is the subject of this module.

A HAZARDOUS MATERIAL is a material that
could cause injury or death to a person, or
could damage and pollute land, air or water.

So.. .how can you tell if a material is hazardous or not?

The easiest way is to first check the "Hazardous Materials Inventory Roster" posted in your shop. If you
are still not sure about it, or if the material is not listed:

All Purpose Thino«i

READ THE PRODUCT LABEL.
If the label lists any of the properties below, the material

is considered hazardous:

FLAMMABLE — This means it will easily catch on fire
or can explode.
CORROSIVE — This means the material is so strong it
can dissolve metals, and it can burn skin and eyes.

REACTIVE — The material will become unstable (it
will burn, explode, or give off toxic vapors) if it is
mixed with air, water, heat, or other materials.
TOXIC — Will cause illness or death after being
inhaled, or after it comes in contact with your skin.

For more detailed information about a hazardous
material, read the product Material Safety Data Sheet.

Note: The manufacturer only prepares MSDS for
materials that are considered hazardous.

© Copyright 1987 KL,M Automotive Publishing Inc.



Most automotive repair shops use the following
hazardous materials:
• Degreasers/corrosives — solutions used to remove baked on

grime from parts and sulfuric acid used in batteries.
• Lubricating fluids — crankcase oil, transmission oil, valve

grinding coolant — wheel bearing and C.V. joint grease.
• Hydraulic/cooling fluids — brake fluid, power steering

fluid, automatic transmission fluid, and antifreeze for cooling.
• Compressed gases — used in gas welding and freon

used in air conditioning systems.
• Solvents/removers — liquids used to dissolve another

substance.
• Adhesives — to attach and repair parts.
• Fuels — For powering vehicles.
• Paint products — enamel aerosols and undercoating products for painting

parts and protecting the vehicle undercarriage.
• Asbestos — dust from brake and clutch assembly overhaul.
• Exhaust gases — exiting the vehicle tail-pipe.
Each of these materials has at least one of the hazardous properties listed above.

After you have identified the hazardous materials in your shop, the next step is to
protect yourself from them.
To protect yourself from hazardous materials you must use "personal protective"
equipment. Your employer must pay for the cost of the protective equipment, and
train you in its use. If you wish to use a different type of equipment than your
employer has supplied for you, you may have to pay the difference in cost, if any.

There are different types of protective equipment for handling hazardous materials, including:
LUNG/RESPIRATORY SYSTEM PROTECTION — two types of respirators.
EYE PROTECTION — glasses, goggles, face shields
SKIN/BODY PROTECTION — gloves, safety shoes, protective suits, aprons, boots.

Look at the container label and the product MSDS under the "Special Information" section to find out what
protection you need for the material you are using.

When should you use personal protective equipment?
ANY TIME YOU WORK WITH A "HAZARDOUS MATERIAL.'

Don't take chances.. even if you know that you
will only be working with a material for
a short time. Take a few minutes to use
the proper protection so you won't regret
an accident that could have been prevented.

USE THE RECOMMENDED PROTECTION.

lulil t9n7KLMAiilnmollvn Publishing fm:



LUNG/RESPIRATORY
PROTECTION

Sometimes you can't see
or smell it, but certain dusts,
vapors, and fumes in the air
can be real hazards. When
these materials float around in
the air, they are called "airborne
particles." There are different
types of materials that may
become airborne in your shop:

OPERATION
welding metals and coated surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
grinding metals and painted surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
brake maintenance, strut repair, clutch assembly, exhaust manifold gaskets
spray paint, undercoating, epoxies, adhesives . . . . . . . . . . . . . . . . . . . . . .
Meaning a n d degreasing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
diagnosis and tune-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

AIRBORNE PARTICLES
. . . . . . . dangerous fumes
... rust, paint, metal dust

. . . . . . asbestos particles
... evaporation of vapors

. . . . . . . . . solvent vapors

. . . . . . . . . exhaust gases

Each of the airborne particles listed above can damage your lungs if inhaled. Breathing certain airborne particles
can severely damage your lungs, and may lead to certain types of cancer. For most airborne particles in your
shop, making sure your work area has good ventilation that directs the particles away from you is the
easiest way of protecting yourself from inhaling dangerous airborne materials.

In a few cases a respirator may be required to properly protect yourself. Respirators are usually classified
for use depending on how much oxygen is present in the work area.

There are two basic types of respirators:
1) Air purifying or filtering respirators:

• This type is used when there is enough oxygen present (19.5%), but
the oxygen contains hazardous gases, vapors, or dusts.

• Color coded replaceable cartridges are used. Be sure to use the right
cartridge and replace it when breathing becomes difficult.

2) Air supplying respirators:
• These are used when there is not enough oxygen for you to breathe.
• They are also used when cartridge type respirators are not effective.
• These respirators usually have a face mask with an air line or a

portable air bottle like a scuba tank.
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You must use the right kind of respirator for each different hazard
Using the wrong respirator could KILL you.

• Read the product label and MSDS to know which respirator to use.
• If you are still in doubt, ask your shop manager.
• Always use a "NIOSH approved" respirator designed to protect

against the material you are working with.

Before using any respirator, make sure you:
• Know how to use it.
• Inspect the respirator for cracks, tears, and holes that could let in

contaminants (airborne particles or vapors).
• Check all connections and fittings.
And above all YOU MUST GET A GOOD RESPIRATOR FIT.

If the respirator doesn't fit properly on your face, contaminants could leak in. If your respirator just doesn't fit
well, tell your shop manager, and don't use that respirator.

During use make sure:
1 You change cartridges when
breathing becomes difficult.

• You always know how much air
you have left when using a
separate air supply tank.

• If breathing becomes difficult, or
if you can smell, taste or feel that
a contaminant is leaking in,
move to a safe area fast.

After use make sure:
• You inspect the respirator for any

damage.
• You clean and disinfect the

respirator.
• You store the respirator in an

un-contaminated area, away
from heat, cold, dust, and light.

Note: Although "air supplied" respirators are not used in most automotive
repair shops today, new regulations may require their use for some
operations in the near future.

ASBESTOS
Asbestos has been identified as a major cause of lung
disease in workers that are exposed to asbestos fibers. When
performing operations that involve asbestos like brake and
clutch maintenance, or scraping off asbestos exhaust
manifold gaskets, make sure the particles are not allowed to
become airborne. Do not use compressed air hoses to
remove asbestos from parts. Cartridge type respirators
specifically designed to protect against asbestos exposure
are highly recommended. Safety-Kleen's Multi-Level Parts
Cleaner can be dedicated for use in capturing asbestos fibers
during brake and clutch replacement service.

Copyright 1987 KLM Automotive Publishing Inc.



EXHAUST GASES
Carbon Monoxide (CO) and Nitrogen Oxides (NOx) are gases that
exit the vehicle tailpipe. Both of these gases are toxic in very small
doses. Carbon Monoxide can kill you by taking the place of oxygen
in your blood. Nitrogen Oxides affect your health over a longer
period of time. Evidence also suggests that hydrocarbons (HC), diesel
soot, and even gasoline vapors are possible causes of lung cancer.

To minimize exposure to these deadly gases, use an exhaust
ventilation system that attaches to the vehicle tailpipe or use a floor
fan to direct the gases away from the service bay work area.

EYE PROTECTION
When working with a hazardous material it is important to

prevent that material from being sprayed or splashed into your
eyes.

To prevent contact with your eyes, safety glasses with side
shields or a full face shield must be used.

If you normally wear glasses on the job, be sure to get a pair
of prescription industrial safety glasses.

Always wear eye protection when working with solvent
liquids, aerosol containers and especially freon. Freon can freeze
an eyeball in seconds and can also cause instant frostbite.

SKIN/BODY PROTECTION
You already know that your eyes and lungs need protec-

tion from hazardous materials, but what about your skin and
the rest of your body?
• Safety shoes and boots don't only prevent serious foot

injuries from falling objects, they also protect against
hazardous liquids.

• Special gloves should be used when handling hazardous
liquids like solvents, sulfuric acid for batteries, and most
automotive fluids—especially used fluids. Skin contact with
used crankcase oil should be prevented and solvent should
never be used to clean skin.

• Proper protective suits and aprons protect your clothes,
skin, and body from hazardous materials. Using a high
pressure steam cleaner with a caustic liquid or detergent to
remove dirt and grime from vehicle parts and undercar-
riages is one example of when protective clothing is
necessary.
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BATTERY MAINTENANCE
During the battery charging process flammable gases are produced that can explode.
Charging areas should be well ventilated and free of ignition sources. Safety glasses or
face shields must be worn when working with a battery or handling sulfuric acid. Sulfuric
acid can cause permanent eye damage and serious skin irritation.

GASOLINE
Gasoline is probably the most flammable and explosive

When changing fuel filters or performing
carburetor or fuel injection work:
• Remove all ignition sources from the area.

Do not smoke.
• Avoid releasing fuel onto hot engine or

exhaust systems.
• Release fuel pressure slowly from fuel injec-

tion systems.
• Don't use gasoline for cleaning parts.
• Avoid skin contact and wear protective eyewear.

material you are exposed to in your shop.

ANTIFREEZE
Antifreeze when hot is usually under very high
pressure. If released suddenly it can spray
over a large area and cause severe burns.
Allow vehicle engines to cool down before
removing the radiator cap or draining
antifreeze. Always remember to wear protec-
tion on face, eyes, and skin.

Summary
Handling hazardous materials doesn't have to be dangerous if you use the proper protective equipment and

know about the materials you are handling.

To properly handle a hazardous material, you need to:

• know what the material is.
• know the hazardous properties
of the material.

• know the correct personal
protective equipment needed
when working with a hazardous
material by reading the container
label and the product MSDS.
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Name:

Complete the following exercise for Module 3. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) A material that could cause injury or death to a person or that damages

and pollutes land, air, or water, is a ______________ material

2) A hazardous material is f_ Jf it
easily catches fire and can explode.

3) After you identify the hazardous materials in your shop, the next step is

to p__________________________ yourself from them.

4)G_ . is probably the most flammable and
explosive material used in your shop.

True or False — Mark T for True, F for False

You should use personal protective equipment any time you work
with a hazardous material.

The Hazardous Materials Inventory Roster is one way of learning
what hazardous materials are used in your shop.

Asbestos exposure from brake and clutch maintenance can lead
to lung cancer.

. If you are working with a hazardous material for only a short time,
protective equipment is not needed.

Circle the best answer

1) Air purifying or filtering respirators should be used when

a) enough oxygen is present
b) not enough oxygen is present
c) no cartridge is effective

2) Eye protection should be worn when working with the following
hazardous materials:

a) solvent liquids b) aerosol containers
c) freon d) all of the above

HANDLING OF
HAZARDOUS
MATERIALS

23.
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. .
3) Which of the following are dangerous exhaust gases?

a) carbon monoxide b) nitrogen oxides
c) hydrocarbons d) all of the above

4) While using an air purifying respirator, make sure:

a) you change cartridges when breathing becomes difficult
b) you inspect the respirator for damage
c) continually adjust it to get a good fit

HANDLING OF
HAZARDOUS
MATERIALS
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 3: Handling of Hazardous Materials.

Employee Date ^__

I am satisfied that the employee, (named above) understands the .,', .
contents of Modules.

Shop Manager Date

5c
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'MODULE

AUTOMOTIVE REPAIR SHOP HAZARDS

In addition to the hazardous materials used in your shop, there
are also many hazardous operations. One of the most effective tools
for preventing accidents that result from these operations is to use
common sense and to "Think Safety" at all times.

In this module we will look at the hazardous operations that are
common to most automotive repair shops and learn how accidents
can be prevented.

The first step in preventing accidents caused by hazardous
operations is to identify the operations in your shop that could threaten
your safety.

Hazardous operations that are common to most automotive repair shops include:

• Use of hand and power tools:
• Welding repairs
• Use of hydraulic devices that involve

extreme pressure.
• Operations that involve rotating parts.
• Operations that produce high noise

levels.
• Operations that involve lifting heavy
objects.
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Like the hazardous materials we discussed in Module 3,
each of the hazardous operations in your shop will require
that you take special precautions or use
"personal protective equipment" or both.

Most of the personal protective equipment you
use to handle hazardous materials will also be used
while performing hazardous operations:

FOOT PROTECTION
Safety shoes and boots will prevent foot injuries caused by falling objects and pre-
vent falls on slippery surfaces.

HAND AND ARM PROTECTION
There are special gloves for almost every job:
— for handling glass, plastic, or jagged metal
— for handling hot surfaces when welding or when working on

a hot engine or exhaust system.

EYE AND FACE PROTECTION
— Flying particles and objects, sparks, glare, and intense light all require slightly

different protection.
— Remember: If you normally wear glasses on the job, be sure to

get a pair of prescription industrial safety glasses.

EAR PROTECTION If you are around loud noises for a long
time, permanent damage to your hearing
can result. The use of ear plugs or ear
muffs can prevent hearing loss.

SKIN/BODY
PROTECTION
Proper protective suits and
aprons protect your clothes, skin and body from flying particles and objects,
sparks, flames and extreme hot and cold surfaces.
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Let's look at hazardous operations and shop
safety more closely.

HOUSEKEEPING
Good housekeeping is an easy way to prevent
accidents. Put junk parts in the right place after
removal. The same goes for tools you are
finished using. Remove these objects from
your work area to prevent tripping over them.
Slippery floors caused by spilled oil, grease,
gasoline and water are among the most
common causes of accidents in the
automotive industry. Make sure you sweep
your stall and clean up all spills after each job

is completed or more often if necessary. A clean and uncluttered
work area is a safe work area.

HAND AND POWER TOOLS
There are many kinds of hand tools in your shop that are
either powered or manual. Most powered tools use electric or
pneumatic energy (driven by air pressure) as a power
source. All of these tools were designed to save time
while making your job easier — but most of them
can be dangerous if not operated correctly. To protect
your safety, follow these rules when
using hand and power tools:

ALL HAND
AND POWER TOOLS

Choose the right tool
for the job. Know what the

tool can and can't do and know how to
properly use the tool.
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^MODULE

ELECTRIC POWER TOOLS — PREVENT
ELECTROCUTION
• Make sure you remove adjusting keys and
wrenches before turning the power on.

• Never use electric tools that have worn power
cords.

All electric tools must have a ground connection or be double-
insulated. Don't cut the third prong off the plug or use an
ungrounded adapter so you can use a two prong plug.
Don't drag cords through liquid spills.
Don't overload outlets with too many extension cords and keep
cords out of walkways to prevent tripping.

PNEUMATIC POWER TOOLS — PREVENT
COMPRESSED AIR INJURIES
• Don't use compressed air hoses that are cracked or worn.

Inspect these hoses regularly for damage and replace defective
hoses immediately.

• Never use compressed air to clean yourself or another worker.
Air at high pressure can break an ear drum, blow out an eye
ball or penetrate the skin, injecting air into the blood that can
cause death.

• Compressed air used for cleaning must be reduced
below 30 psi.

1 Never use sockets or extensions with an impact gun
that were not designed for that purpose. Non-impact
tools will come apart even when used with the least
powerful impact gun or ratchet.
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MODULE

When using hand or power tools for cutting, drilling, hammering, chisel-
ing, grinding, and removing and installing parts, make sure you:
• Always wear safety glasses or a full face shield.
• Use the guard or safety device the manufacturer has designed into the

tool. Grinding wheels for example should have protection hoods in case
a wheel breaks and work rests should be secured no more than 1/8" from
the wheel. This keeps fingers and the work piece from jamming between
the wheel and work rest.

• Remove rings, watches, jewelry, and loose clothing. Long hair should also
be kept away from the moving parts of power tools.

WELDING
Gas and electric arc welding are two types of welding your
shop may perform.
Before you cut or weld:

• Make sure you have been trained in the safe
operation of the equipment.

Inspect all equipment regularly and replace leaking
or burnt gas hoses, damaged electrical cables

and connectors, and valves that may be
malfunctioning.

• Don't weld or cut near flammable liquids
or vapors, gas tanks, oil barrels, or
solvent tanks.

• Have a fire extinguisher located near the
welding area.

• Good ventilation is very important during welding.
Fumes from metals such as cadmium, copper, nickel, zinc
and coated surfaces can produce "metal fume fever."
Symptoms from exposure include fever, chills, nausea, and
a metallic taste in the mouth. Repeated exposure has been
linked to lung cancer.

When ARC WELDING:
• Wear a welding helmet with a dark lens shade. Eye

exposure to arc ultraviolet radiation can result in
actual burns to the eye. Repeated exposure may
cause permanent eye injury.

• When doing a heavy job, flameproof gauntlet gloves,
fire resistant leggings and flameproof aprons should
be worn.

• Use mineral wool to prevent sparks from entering
your ears.

• To avoid electrical shock, check all connections,
ground the workpiece, and don't weld in wet
locations.

When GAS WELDING:
• Wear dark lens goggles and a face shield.
• Wear flameproof gloves and clothing to protect your

body and skin.
• Don't use acetylene with the tank pressure more than

fifteen pounds gauge.
• Shut tank valves off tightly when not in use.

29
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HYDRAULIC JACKS, LIFTS, PRESSES -
PULLERS AND VICES
Jacks: Never work around a vehicle that is
supported only by hydraulic floor jacks.
Always use jackstands or other supports to
prevent the vehicle from falling if the jack fails.

Lifts: The vehicle load should be resting squarely on the lift. Know the load limits of your lift and don't exceed
them. Raise the vehicle one foot off the ground and
check for stability before raising the vehicle the rest
of the way. All lifts should be equipped with a
mechanical locking device.
If the lift:
• jerks or jumps when raised
• slowly settles or rises after being raised or lowered
• comes down very slowly
• blows oil out of the exhaust or packing nut

tell your shop manager immediately and don't use
that lift until it has been properly checked.

Hydraulic Presses — Pullers and Vices are all devices that
involve high pressure. Make sure adequate eye, face and body
protection is used when performing operations that involve this type
of equipment.

It is also a very good idea to wear eye protection while working under
a vehicle to keep road grime and leaking fluid out of the eyes.
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MODULE

ROTATING PARTS
Fans, belts, pulleys, and driveshafts on the vehicle and drill presses, brake

lathes, wheel balancers and valve grinding machines in the shop all involve
rotating parts that are dangerous.

As we mentioned with hand and power tools, rings, jewelry, loose clothing
and long hair can get caught in these devices and pull you right into the moving
parts. Next time, stand to one side of a fan or pulley out of range of the spinning
part while performing your work.

NOISE
In a typical service bay the whirrr of an impact wrench or pneumatic drill, the
buzz of a power grinder, or the racket caused by some engine fans and
exhaust systems are loud noises that over time can lead to permanent hear-
ing loss. If the noises in your shop are so loud that you must raise your voice
to talk with someone five feet away, you need ear protection.
• Use ear plugs or ear muffs that are properly fitted; one size does not fit

everyone.
• Keep your ear protection clean by washing it in warm soapy water.

• Ear protection blocks out noise around you so you can hear the
sounds you need to hear.

PROTECTING YOUR BACK
Back problems are one of the leading hazards automotive service
technicians face. Leaning over a fender all day and lifting heavy
objects like cylinder heads, engines, transmissions, and even
tires can strain the strongest backs.
• Use your legs, not your back, when lifting heavy objects.
• Ask for help anytime someone is available, even for light

weight items.
• Use your elbows for support when working under the hood.
• Wearing work shoes with a cushioned, gasoline resistant

non-slip sole will prevent back and leg strain that results
from standing for hours on a concrete floor.
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MODULE

Summary
Preventing accidents that can result from hazardous operations involves
using common sense and "Thinking Safety" at all times.

Remember to:
• Identify and under

stand why certain
operations are
hazardous.

Use the proper
protective equipment
for each operation.

Practice "Good Housekeeping"
habits.

7

1 Also remember that protecting
your back when lifting and your
hearing from noise are as impor-
tant as protecting your sight,
lungs, and skin.
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Name:. AUTOMOTIVE
Complete the following exercise for Module 4. You may refer back to the REPAIR SHOP
moduleif i
manager.
module if needed. After completing the exercise, review it with your shop y • mm nnn

Fill in the blanks
1) Preventing accidents involves thinking ________________

at all times.

2) The first step in preventing accidents is to i______________
the hazardous operations in your shop.

3) Use of _____________ andp_____________ tools
is a hazardous operation common to most automotive repair shops.

True or False — Mark T for True, F for False

___ Most personal protective equipment used to handle hazardous
materials is also used while performing hazardous operations.

___ Skin and body protection are not needed when performing
hazardous operations — only when handling hazardous
materials.

___ Good housekeeping has nothing to do with preventing accidents.

Circle the best answer

1) Compressed air used for cleaning must be reduced below:

a) 5psi b) 25psi c) SOpsi

2) Compressed air should never be used to:

< a) power an impact gun b) clean parts or tools
2 c) clean yourself or another worker
t—

3) When cutting, drilling, hammering, chiseling or grinding, you should
always:

a) wear gauntlet gloves
b) use electric tools with worn power cords
c) cut the third prong off the electrical plug
d) wear safety glasses or a full face shield
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4) When gas welding you should:

a) wear dark lens goggles and a face shield
b) wear flameproof gloves and clothing
c) use acetylene with no more than 15 pounds gauge
d) allot the above

AUTOMOTIVE
REPAIR SHOP
HAZARDS
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 4: Automotive Repair Shop Hazards.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 4.

Shop Manager Date

O
C
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CLEAN UP OF SPILLS AND DISPOSAL

Clean-up of spills and proper disposal of
a hazardous material is necessary to
protect yourself and your community.

Today, every state requires by law
that you dispose of hazardous
wastes in the proper way. This

module covers the rules that
concern disposal-and what
you need to know to handle

hazardous material spills.

In most cases, if an accidental spill occurs, you are
the only one who can act quickly enough to
prevent a disaster.

Most hazardous materials catch
fire easily, and if spilled over a large
area they begin to evaporate quickly.
The vapors add to I ho lire hazard,
and they also find their way into
your throat and lungs, because
you breathe these vapors.
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If there is a spill, small or large, you must know what to
do, and you must react quickly!

You must be prepared to handle a spill before it happens. To
prepare yourself to handle spills, the product label and MSDS

are the best places to start. While each MSDS gives you spill infor-
mation, some product labels may not.

The spill section of the container label, or
the MSDS will tell you:
• What to use to absorb or soak up the

material.
• What personal protective equipment to wear

to prevent exposure during clean-up.

No matter what the spilled material is, always:
TELL YOUR SHOP MANAGER
IMMEDIATELY!
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If there is a spill in your work area, you must
act quickly:
First, decide if the spill is large or small.

SMALL SPILL
• Try to stop the spill immediately.

Inform your shop manager. The shop manager can
review the product MSDS for instructions on how to deal with
the spill.

1 Use the recommended equipment so you don't
breathe the vapors, or get any of the material on
yourself.

1 Remove anything that might cause the material to
ignite, such as flames, cigarettes or electrical
wiring.

1 Have everyone leave the area at once and allow
fresh air into the area.

1 Use recommended absorbents, such as paper towels, rags or special
absorbent materials; then put any leftover liquids in a clean, empty
container.

• Put used absorbents in an air-tight metal container that is closed
tightly and emptied daily.
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LARGE SPILL
• Tell your shop manager to contact trained "clean-up"

personnel immediately.
• Warn your co-workers and anyone else to leave

the area; then seal off the area by closing all the
windows and doors.

Get the product MSDS and be ready to give information
to "clean-up" personnel.

You can keep spills from happening by keep-
ing containers tightly closed and by trans-
ferring materials in small amounts. Before
a spill happens make sure you
KNOW WHAT TO DO!

You need to take special care when
cleaning up fine dusts from:
• asbestos • battery corrosion
• metal particles • glass bead residue
• grinding wheel dust

Use a special vacuum designed to pick up these very fine particles.
If your shop doesn't have one of these special vacuums, wet down

particle areas with water and sweep up or use a mop to
collect the residue.

Never use an air gun. Air guns only spread the
particles around and once these tiny particles become
airborne, they will end up in your lungs.
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Sooner or later, each of the hazardous materials you work
with become hazardous wastes that you need to dispose of.
There are new laws and regulations with strict rules for disposal
of hazardous wastes.

The most important law that regulates hazardous
waste is the Resource Conservation and Recovery
Act (RCRA). Your employer knows the details of this new
law. Basically, the law says that hazardous material
users are responsible for those hazardous materials
from the time they become a waste until they are
properly disposed of.

Although you are not responsible for the whole waste-disposal pro-
cess, you do play an important part in preparing the hazardous wastes you
generate for disposal or recycling.

What are the hazardous wastes generated in
your shop that need special handling?
• caustic wastes
• waste crankcase and transmission oil
• brake fluid, automatic transmission fluid, and

antifreeze
• batteries and battery acid
• waste solvent and carburetor cleaner
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How do you know what to do with a
hazardous waste material?
FIRST: Check the Material Safety Data Sheet

(MSDS) for each material under "waste
disposal method." Most MSDS say to
dispose in accordance with local, state
and federal regulations, and not to
incinerate, or burn, in closed
containers.

SECOND: Check with your shop
manager to find out what
the exact method is in
your shop for disposal of
each hazardous waste.

THIRD: Follow the recommendations
you have been given.

There are only two LEGAL ways
to dispose of hazardous waste:
• Recycle the hazardous waste

in your shop, then reuse the material.
• Have a licensed disposal contractor

remove the hazardous waste to a treatment facility.

This means it is ILLEGAL and
there are stiff PENALTIES for:
• Throwing hazardous wastes into

your trash dumpster.
• Dumping the wastes anywhere

other than a licensed facility.
• Pouring wastes into drains—this

means sinks, toilets, floor
drains—or washing them into
sewers.

Your shop should have
separate containers for each dif-
ferent hazardous waste material
and each container should have a
label telling what is inside.
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Your role in the waste-disposal process is to handle the hazardous
waste the right way until it is ready to be recycled or disposed of.

You have certain responsibilities for handling hazardous wastes:
• Place wastes in the correct storage containers and make sure they

are tightly sealed and not overfilled.
• Make sure you don't mix different hazardous wastes in the same

container, such as waste oil and battery acid or carburetor
and brake fluid waste.

• Don't mix any materials you think might react together. If you
have any doubt, ask your shop manager.

• Wear the proper personal protective equipment when handling
a hazardous waste material.

Hazardous wastes can threaten you, your family, your neighbors, and
your community. Please do your part to protect yourself and everyone
around you from accidents that can happen when a hazardous waste is
not handled properly.

WASTE
CONTENTS__-
b/ITE
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Summary
To handle a hazardous material spill you must know what to do and

you must act QUICKLY. If there is a spill remember:

• You must tell your shop manager.
• Decide if the spill is small or large.
• Take the proper action for a large or small spill.

When a hazardous material becomes a "hazardous waste," make
sure you:

• Don't mix different wastes in the
same storage container.

1 Place wastes in the correct
storage containers.

1 Wear proper protection when
handling hazardous waste.
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Name:

Complete the following exercise for Module 5. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

CLEAN UP OF
SPILLS AND
DISPOSAL

Fill in the blanks
1) You must be prepared to handle a spill. Jt happens.

2) The product. and MSDS are the best places to start
to prepare yourself to handle spills.

3) No matter what the spilled material is, notify your shop,
immediately.

True or False — Mark T for True, F for False

If a spill occurs in your work area it is not important to know if the
spill is large or small.

It is important to use the proper absorbents when cleaning up a
spill.

It is illegal to pour hazardous materials down a drain or to wash
them into sewers.

The Resource Conservation Recovery Act makes sure someone
is responsible for hazardous waste from the time it is generated
until it is disposed of.

Circle the best answer

1) Hazardous wastes generated in the automotive repair shop include:

a) waste oil b) batteries and acids c) solvent wastes
d) caustic wastes e) a and b only f) all of the above

2) There are really only _____ forms of waste disposal that are legal

a) 3 b) 4 c) 2 d) none of the above

3) Disposal instructions can always be found:

a) on the product label b) on the product MSDS
c) by asking your shop manager d) both b and c
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4)*Your duties in the waste-disposal process include:

a) placing wastes in proper storage containers
b) mixing different wastes in the same storage container
c) using protective equipment only when depositing large amounts of

CLEAN UP OF
SPILLS AND
DISPOSAL

waste (Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 5: Clean-up of Spills and Disposal.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 5.

Shop Manager Date

zo

o
r-
Z

~ Copyright 1987 KLM Automotive Publishing Inc.



EXPOSURE AND FIRST AID PROCEDURES
Many of the materials used in automotive repair shops today can be

a health hazard to you and your co-workers. Listed below are the major
materials you use every day. This module explains how you can protect
yourself from exposure to these hazardous materials, and what to do if
you or a co-worker become exposed.

• caustic solutions
• carburetor cleaner

Major automotive repair shop hazardous materials:
• solvents/removers • battery acid • paint products
• fuels • adhesives
• asbestos • exhaust gases
• lubricating fluids
• hydraulic/cooling fluids
• compressed gases

EXPOSURE means that you have come into contact with a material.
Exposure to a material can happen in different ways, and the effects

of exposure can be short-term or long-term.
• You will feel short-term effects immediately after exposure, or after only

a few hours.
• Long-term effects show up months or even years later.
Although short-term effects may not worry you, the long-term effects

caused by many exposures to a hazardous material can cause permanent
damage to your health. If you experience headache, dizziness, confusion, or a
very sick feeling after working with a hazardous material, you are probably
feeling the short term effects of exposure.

How does exposure occur and what kind of problems does it cause?
EYE C O N T A C T . . . . . . . . . . . . . . . . . . can lead to eye injury or blindness.
INHALATION . . . . . . . . . . . . . . . . . . . . can cause damage to lungs, the

respiratory system and the brain.
SKIN CONTACT . . . . . . . . . . . . . can cause burns, rashes and infection.
SWALLOWING . . . . . . . . . . can cause internal organ damage and death.

Exposure to certain materials can cause lung, kidney and liver
diseases, as well as cancers, sterility, and birth defects in unborn children.
Nervous system and brain damage may be caused by materials that are
inhaled or absorbed through the skin, then find their way into your
bloodstream.
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Without proper protection, exposure to a hazardous material can cause serious
health problems. Even though your employer is responsible for your safety at work,
YOU are really the only one who can protect your health and safety on the job. Here
are ways you can prevent accidental exposure:

FIRST — KNOW THE MATERIAL YOU ARE HANDLING
If you don't know what is inside a container, don't

handle it. (Never sniff the vapors from a container to figure out what's inside.)
If you know what is inside a container, make sure you know how the contents

can harm you. Read the label and MSDS for the material.

SECOND - USE THE PROPER PERSONAL PROTECTIVE
EQUIPMENT

Before using a hazardous material read the container label and
the product MSDS. Each material has different protection
requirements. Make sure you use the correct equipment and that the
equipment fits you properly.

In the automotive repair shop your
protective equipment includes:

• safety glasses, face shields
and tinted goggles

• different types of gloves
• special shoes and boots
• ear plugs and ear muffs
• protective suits
• respirators

Although there are special instruments for measuring exposure
levels to different materials, most shops don't own these devices. For this

reason, you and your co-workers need to be alert and aware of the release of hazardous materials in your shop.
If you smell a strong odor or suspect a hazardous material has been released, notify your shop manager and
inform your co-workers, Get out of the area last!

Before use, inspect your protective equipment to make sure
there are no tears, rips or other damaged parts. After use,

make sure the equipment is cleaned and stored
'••-. *• in the proper area, or disposed of correctly.

THIRD — FOLLOW THE PROPER
CLEAN-UP PROCEDURES

Wash thoroughly after handling a
hazardous material. Clean contami-
nated protective equipment after use.

Keep the work area clean and free from build-up of hazardous materials.
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Before exposure occurs:
• Learn first-aid procedures and where supplies are kept. Your local Red Cross provides first-aid training free of

charge. CPR training is also a good idea.
• Know the telephone numbers to call for medical help and poison information.

If exposure does occur, you must act quickly. In all cases, if you or a co-worker become exposed, tell the
shop manager immediately so that he can check the product MSDS and call for medical help if necessary.
In a medical emergency — BEFORE HELP ARRIVES:

FOR CHEMICAL BURNS
Remove contaminated clothing.

Flush skin or eyes with water,
for at least 15 minutes.
Cover burn with sterile
dressing.

burn.

FOR LARGE HEAT BURNS
Cover areas with dry sterile bandage.
Keep victim quiet, head and
chest slightly lower than
rest of body. Burned arms
or legs should be elevated

Don't put ointments on the slightly.

FOR INHALED
SUBSTANCES
Move the victim to fresh
air.
Begin artificial respira-
tion if breathing has
stopped.
Keep victim warm and
quiet.

FOR SHOCK
Symptoms include: Cool, damp, pale skin; weak
pulse, breathing which is quick and unsteady;
weakness; nausea.
Treat causes of shock (blood loss, stopped
breathing).
Keep victim lying down and covered, feet raised
slightly; place on side if unconscious.
If conscious give non-alcoholic drinks, such as water.

Treat for shock.

FOR SWALLOWED
SUBSTANCES
See container label or
MSDS for instructions.
Do or do not induce /
vomiting per instruc- *'
tions. >v
Call for a doctor
immediately.
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Summary
You can protect your health on the job. It is not only your employer's

responsibility, it is your responsibility. Don't take chances by risking
exposure to the hazardous materials you use each day to earn your living.

Remember to:
• Know what you're handling

and the hazards involved.

Use the proper personal
protective equipment.

Know first-aid procedures.

• Keep yourself and your
work area clean.

Copyright 1987 KLM Automotive Publishing Inc.
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Name:

Complete the following exercise for Module 6. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Exposure means: You have to come intoc_______________

with a material.

2) Name 3 ways exposure can occur. 1)_
Swallowing a material is one way.

3) Serious damage can take place inside your body if a chemical in a

hazardous material gets into your b________________

4) What organ does inhalation of hazardous material vapor effect?

EXPOSUREAND
FIRST AID
PROCEDURES

True or False — Mark T for True, F for False

___ You don't have to know what is inside a container before you use
it.

You only need to use protective equipment when you want to.

Protection requirements can be found on the container label and
the product MSDS.

Every material has the same protective equipment requirements.

Circle the best answer

1) Before using protective equipment you should inspect it for:

a) tears b) rips c) damaged parts d) all of the above

2) Which of the following really isn't personal protective equipment:

a) glasses or face shields b) rubber boots c) respirator
d) regular street clothing e) gloves
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3) If you or a co-worker become exposed you should immediately tell:

a) a doctor b) your shop manager c) the police d) your parents

4) If a chemical burn results from exposure to a hazardous material you
should not:

a) flush exposed skin with water
b) cover the burn with sterile dressing
c) flush eyes with water, if exposed
d) put ointments on the burn

• it

Match the Type of Exposure in the Left Column With the Correct
First-Aid Procedure in the Right

A. Inhalation of vapor

fe. Chemical burn on skin

C. Swallowing a material

_Tell shop manager. Read
product label and MSDS.
Do or do not induce
vomiting. Get medical
attention.

_Move victim to fresh air.

.Flush exposed area with
water for at least 15 min.

EXPOSUREAND
FIRST AID
PROCEDURES
(Continued)

I have reviewed this exercise with my shop manager. I understand
the contents of Module 6: Exposure and First-Aid Procedures.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Modules.

D
n
Z

Shop Manager Date

Copyright 1987 KLM Automotive Publishing Inc.
50

V



FIRE AND EXPLOSION
Although fires and explosions are a risk in almost every workplace, they are even more of a risk in the

automotive repair shop. Why? Because there are many hazardous materials in the shop that burn easily and
could explode. This module deals with the causes of fires and explosions; how to prevent them; and what you
should know if either occurs.
For a fire or an explosion lo happen, the ingredients are basically the same:
SOURCE OF IGNITION + AIR + FLAMMABLE MATERIAL = FIRE/EXPLOSION
The difference between a fire and an
explosion happening depends on:
•The FLAMMABLE material.
• The amount of material that

comes in contact with an ignition
source.

The first step in preventing a
fire or explosion is to determine if
the material you are using is
FLAMMABLE.

FLAMMABLE MEANS: A material
that can catch fire easily. To find out if a material is FLAMMABLE, read:

• the container label (general information). Or read
• the "Fire and Explosion" data area on the product MSDS (detailed

information).

The "Fire and Explosion" data area of the MSDS talks about the Flash
Ft>int of a material. The FLASH POINT is: The lowest temperature at
which a flammable liquid gives off enough vapors to ignite (catch fire).
The LOWER the FLASH POINT, the more DANGEROUS the material

You should know that there are different levels of
flammability. The level of flammability depends on the
flashpoint of a material.
The Material Is: Flash Point
"COMBUSTIBLE' . . . . . . . . . . . . 100°F and Above'
"FLAMMABLE" . . . . . . . . . . . . . . . . .20° ~ 100°F
"EXTREMELY FLAMMABLE"... ,20°F and Below

So, if a product is labeled "EXTREMELY FLAM-
MABLE," that material will ignite more easily than a
"FLAMMABLE" or "COMBUSTIBLE" material, and at
a much lower temperature. Fuels,
solvents/removers and compressed gases are
considered EXTREMELY FLAMMABLE.

COMBUSTIBLE FLAMMABLE
EXTREMELY
FLAMMABLE
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The "Fire and Explosion" data area of the MSDS also describes:
• The type of fire exg^uisher to use on a material.
• Special care you should take when handling a material to prevent a fire or explosion.
• Special fire fighting methods.
You don't need to memorize the flash point of every material you work with. You do need to read the Product
Material Safety Data Sheet to know if and when the material in your work area could catch fire or explode.
Please remember, the MSDS binder is organized into product groups. Each product group section "tab page"
explains the materials in that group. Read each section tab page and understand the fire and explosion informa-
tion for each product group.

?, (-The FLAMMABLE MATERIAL in our formula can be in three forms:
• Liquid . . . . . . . . . . . . . solvent, removers, fuels
• Solid . . . . . . . . . . . . . . sludge from carburetor cleaner and caustic

solutions
• Gas (vapor) . . . . . . . . . fuel vapor, caustic vapor, carburetor cleaner vapor;

gases given off while charging a battery.

Common SOURCES OF IGNITION include:
• Flames . . . . . . . . . . . matches, gas welding, pilot lights
• Sparks . . . . . . . . . . . . . lighted cigarettes, electrical equipment or static

electricity, friction from a dropped tool. Any powered tool like bench
grinders, hammers, air chisels, and saws all generate sparks when
used on a metal surface.

• Heat (high temperature materials)
. . . . . . . . . . . . . . . tools and equipment that stay hot after use
. . . . . . . . . . . . . . . direct sunlight on a container

While all of the ingredients above can lead to fire, you should understand that if
a material is flammable, under certain conditions, that material could explode.
FLAMMABLE LIQUIDS can explode during storage, transfer and disposal.
POOR VENTILATION can cause explosions when vapors build up in an
area that doesn't have fresh air continuously circulating through it.
CHEMICAL REACTIONS can cause explosions when two materials are
mixed together that should not be. The materials react with each other and
cause an explosion.

£
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Now that we know what the causes and ingredients are, let's look at the ways you can pre
explosions from happening.

9t fires and

FIRE PREVENTION
• Identify materials when they arrive at your shop. Is the material flammable? Will it react with other materials?
• Store large quantities outdoors or away from the regular work area until ready to use.

• Remove all ignition sources and activities from areas where flammable
materials are used or stored.

• Inspect your shop weekly and remove any hazardous material residue
that builds up on floors, equipment-dr.walls.

• Control vapors tha| build up in the shop by making sure there is good
ventilation. *jL^.

• Make sure large containers are properly grounded and sealed before
transferring flammable liquids.

• Clean up spills immediately.

Usually, you won't have any warning before a fire or explosion occurs, so you must be prepared and know
what to do before the situation occurs.
If a fire or explosion does happen:
• Tell your shop manager immediately and have him call the Fire

Department.
• Evacuate the area—get everyone out.
• Determine if the fire is small enough for you to control.
• If controllable,

— Use the proper protective equipment.
— Use the proper kind of extinguisher to put the fire out.

• If out of your control,
— Close doors and windows to keep the fire from spreading to other areas.
— Wait for help to arrive.

NOTE: Many fire codes require fire resistant wall and door
construction in buildings where hazardous materials
are used or where hazardous operations take place.
Closing these special doors and the windows when a
fire becomes uncontrollable will actually prevent the
fire from spreading in most cases.

The greatest causes of fire in automotive shops are
flammable and explosive vapors.
THE FIRST THING TO DO WHEN YOU DISCOVER A
FIRE IS TO CALL YOUR LOCAL FIRE DEPARTMENT.

It's better to have a fire truck arrive after you have put the
fire out than later when the fire is completely out of control.
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Summary
To prevent a fire or explosion from happening, you need to know what

could cause the hazardous materials in your workplace to catch fire or
explode.

Remember the basic ingredients:
SOURCE OF IGNITION + AIR + FLAMMABLE MATERIAL = FIRE/EXPLOSION

When a fire or explosion
does happen:
• Call the local Fire Department immediately.
• Figure out if the fire is small enough for you to control.

For a CONTROLLABLE fire:
• Use the proper protective

equipment.
• Use the proper kind of

extinguisher.

For an UNCONTROLLABLE fire:
• Keep the fire from spreading by

closing all doors and windows.
• Wait for help to come.
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Name:.

Complete the following exercise for Module 7. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) FLAMMABLE means: __________________________

2) The basic ingredients for a fire or explosion are:

SOURCE OF IGNITION + AIR + _______

3) To find out if a material is flammable, read the container or the product

_____ _____ DS.

True or False — Mark T for True, F for False

The FLASH POINT is the maximum temperature at which a flam-
mable liquid gives off enough vapors to ignite.

The lower the FLASH POINT, the more dangerous the material.

You need to memorize the Flash Point of every material you work
with.

Liquids, solids, and vapors are forms of "FLAMMABLE"
materials.

Circle the best answer

1) Fuel in a gas tank is a _

FIRE AND
EXPLOSION

form of
a combustible material.

a) solid b) vapor c) liquid d) gas

2) Flames, sparks and tools or equipment that hold high temperatures are:

a) "COMBUSTIBLE" b) uncontrollable c) related to air
d) SOURCES OF IGNITION
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'ttfff- :/
__ can cause explosions.

a) tightly capped containers
b) poor ventilation and build-up of vapors
c) chemical reactions d) both b and c above

4) The first thing you should do when you discover a fire is:

a) use the proper protective equipment _
b) use the nearest fire extinguisher
c) tell your shop manager to call the Fire Department
d) evacuate the area

FIRE AND
EXPLOSION
(Continued)

I have reviewed this exercise with my shop manager. I understand the
contents of Module 7: Fire and Explosion.

Employee Date

I am satisfied that the employee, (named above) understands the
contents of Module 7.

Shop Manager Date
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STORAGE AND MIXINGJF HAZARDOUS MATERIALS
When you are finished using a hazardous material or when

new supplies arrive, you must make sure the materials are stored
correctly. This short module deals with storing and mixing
hazardous materials.

Storage information can be found on the product label, on
the product MSDS, and also by reviewing local fire codes.

The information
will.tel| you:
• What type of container to store the material in.
• If the container should be vented.
• If the container should be kept away from heat, cold, or wet.

IfeJ^
i pî *

ssa-ssa^

%

The information
will also tell you:

• If the material should
be stored in a special

building or closet. (Most flammables
should be stored in metal closets.)

• Which material should not be stored in the
same area due to reactive properties.

• If the container should be grounded to pre-
vent static electricity build-up. This is done
by simply attaching a ground wire to each
container.

Before you store a hazardous material:
Be sure the material is stored in an approved container.
Be sure the container is tightly closed.
Be sure the warning label is in place on the container.
Inspect the container for leaks.
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If your shop does welding and you are storing a compressed gas cylinder

1 Secure it in an upright position at all times. It
should never be stored lying on its side, or
leaning against anything.

1 Always store the cylinders with caps in
place, even when empty.

1 Use hand trucks and wear protective shoes
when moving cylinders around.

1 Don't roll the cylinders.
1 Don't drop or bang the cylinders together.

1 Do not store cylinders near heat, water,
or direct sunlight.
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Occasionally it may be necessary to mix two hazardous materials together.

Before you mix any hazardous material you
need to:

1 Be informed about the material
you are mixing.

1 Prepare yourself and the area
where you will mix the material.

Being informed means knowing what you
are mixing:

• Read the container label and the
manufacturer's instructions for
mixing.

• Read the product MSDS and find
out what you can and cannot mix
with a certain material.

Next, prepare yourself and the mixing area:
• Find out what type of protective equipment you need to wear

by reading the product MSDS before mixing.
• Know the acceptable exposure limits to the

material.
• Make sure the mixing area is well ventilated

(has a good supply of fresh air).
• Be sure there are no cigarettes, flames, or

electrical wiring in the area that could
cause the material to explode or catch fire.

• When transferring a hazardous material to
another container, make sure large
containers are properly grounded.

Above all, if you are not
sure about mixing two
materials together,
ASK YOUR SHOP MANAGER!

Mixing the wrong materials
together can cause
chemical reactions that
could lead to a fire or
explosion.
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Summary
It is very important to store hazardous materials properly and to take precautions when mixing different

materials together.

Remember to:

• Be informed about the materials you are mixing.
• Prepare yourself and the area for mixing.

• Ask your shop manager if you have any questions.

• „., _ . . ' - ._ >, ,

When storing a hazardous material:
• Use an approved container.
• Store in an area according to the product label or MSDS.
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Name:.

Complete the following exercise for Module 8. You may refer back to the
module if needed. After completing the exercise, review it with your shop
manager.

Fill in the blanks
1) Storage information can be found on the product container

STORAGE AND
MIXING OF
HAZARDOUS
MATERIALS

2) If you're not sure about mixing different materials you should ask your

3) When mixing hazardous materials you should anticipate

True or False — Mark T for True, F for False

.reactions.

The area you store a material in is not important as long as the
container is tightly sealed.

Storage information can be found on the product label.

When storing a hazardous material, warning labels are not
needed if you will use the material within two weeks.

Circle the best answer

1) Storage information is:

a) found on the product label
b) found on the product MSDS
c) not necessary if the material is in a tightly sealed container
d) both a and b above

2) Certain materials must be stored away from:

a) heat b) cold c) water d) a.b.andc
e) fire extinguishers
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3) When storing compressed gas cylinders they should be secured in
_____________ position at all times.

a) a leaning b) a lying down c) an upright

I have reviewed this exercise with my shop manager. I understand the
contents of Module 8: Storage and Mixing of Hazardous Materials.

STORAGEAND
MIXING OF
HAZARDOUS
MATERIALS
(Continued)

Employee Date ^_

I am satisfied that the employee, (named above) understands the
contents of Module 8.

Shop Manager Date

¥
X

o
c
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MODULE 1
The Employee's "Right to Know"
Fill in the Blanks True or False Circle answer
1) Hazard 1) T 1) C
2) "Right to Know" 2) T 2) B
3) Warning 3) F 3) C

Material Safety 4) F

MODULE 2
Product Labels and Material Safety Data Sheets
Fill in the Blanks True or False
1) Inventory Roster 1) F ti 'D
2) Material Safety 2) F 2) D

Datasheet 3) T 3) C
3) Warning 4) T

APPENDIX.*.
(Continued)'

ANSWERS TO - ' ~"
REVIEW EXERCISES

Circle answer

MODULE 3
Handling of Hazardous .Materials
Fill in the Blanks True or False
,1) Hazardous 1) T
2) Flammable 2) T
3) Protect 3) T
4) Gasoline 4) F

MODULE 4
Automotive Repair Shop Hazards
Fill in the Blanks True or False
1) Safety 1) T
2) Identify 2) F
3) Hand and Power 3) F

MODULE 5
Clean-Up of Spills and Disposal
Fill in the Blanks True or False
1) Before 1) F
2) Label 2) T
3) Manager 3) T

4) T

Circle answer
D A
2) D
3) D
4) A

Circle answer
1) C
2) C
3) D
4) D

Circle answer
1) F
2) C
3) D
4) A
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MODULE 6
Exposure and First-Aid
Fill in the Blanks True or False
1) Contact 1) F
2) • Eye Contact 2) F

• Inhalation 3) T
• Skin Contact 4) p

3) Bloodstream
4) Lungs

MODULE 7
Fire and Explosion
Fill in the Blanks I rue or False
1) A Material That Ca< 1) F

Catch Fire Easily .2) T
2) Flammable Material 3) F
3) MS 4) T

Circle answer
DD
2)D
3)B
4)D

,-;* „
*!••

Matching
1) C
2) A
3) B

APPENDIX
(Continued)

ANSWERS TO
REVIEW EXERCISES
(Continued)

Circle answer
D C
2) D
3) D
4) C

MODULES
Storage and Mixing of Hazardous Materials
Fill in the Blanks True or False Circle answer
1) Label 1) F 1) D
2) Shop Manager 2) T 2) D
3) Chemical 3) F 3) C
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EPA Region I
State Waste Programs Branch
JFK Federal Building
Boston, Massachusettes
(617)565-3400
Connecticut, Massachusettes,
Maine, New Hampshire, Rhode
island, Vermont •</"'.'.

EPA Region II
Air and Waste Management
Division
26 Federal Plaza
New York, New York 10278
(212)264-5175
New Jersey, New York, Puerto
Rico, Virgin Islands

EPA Region III
WasJ6jipanagement Branch

• 841^pnestnut Street
-.Philadelphia, Pennsylvania
''19107
(215)597-6632
Delaware, Maryland,
Pennsylvania, Virginia, West
Verginia, District of Columbia

EPA Region IV
Hazardous Waste Management
Division
345 Courtland Street, N.E.
Atlanta, Georgia 30365
(404)347-3433
Alabama, Florida, Georgia,
Kentucky, Mississippi, North
Carolina, South Carolnia,
Tennessee

EPA Region V
Waste Management Division
77 West Jackson Street
Chicago, Illinois 60604
(312)886-7579
Illinois, Indiana, Michigan,
Minnesota, Ohio, Wisconsin

EPA Region VI
Hazardous Waste
Division
144'̂ Ross <*
Dallas, Texas 75202 .'
(214)655-6700
Arkansas, Louisiana, New
Mexico, Oklahoma, Texas

EPA Region vil :
Waste Managarnent Division
726MinnesbtaMvenue
KansaSpity, Kansas 66101

APPENDIX
EPA REGIONAL
OFFICES

Iowa, Kansas, Missouri,
Nebraska

EPA Region VIII
Waste Management Division
One Denver Place *
999 18th Street, Suite 500
Denver, Colorado 80202
(303)293-1502
Colorado, Montana, North
Dakota, South Dakota, South
Dakota, Utah, Wyoming

EPA Region IX
R?^A Information Line
75 Hawthorne Street
San Francisco, California 94105
(415)744-2074
Arizona, California, Hawaii,
Nevada, American Samoa,
Guam, Trust Territories of the
Pacific

EPA Region X
Waste Management Branch-
HW-102
1200 Sixth Avenue
Seattle, Washington 98101
(206)553-2777
Alaska, Idaho, Oregon,
Washington

«r
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OSHA HAZARDOUS
STATE CONSULTATION WASTE
ALABAMA 205-731-1534 • 205-271-7726
ALASKA 907-269-4940 907-269-4940
ARIZONA 602-542-5795 :vv, ^ 602-207-4 108
ARKANSAS 501-682-4520 t^' 501-562-7444
CALIFORNIA 415-7.03-40507^ T 91 £-324-1 826
COLORADO
CONNECTICUT
DELAWARE
DISTRICT OF COLUMP'.A*-.
FLORIDA ^ •r-ylJSP
GEORGIA *£.. ,=s--r"'.
HAWAII Tffi' ' ".-'.-.
IDAHO ,.. '*V
ILLINOIS
INDIANA
IOWA
KANSAS
KENTUCKY f*&
LOUISIANA £$£•*

•"

MONTANA ~+y.,

VNE\V.H^MFiSHIRE
^EW JERSEY
^Ntew MEXICO

NEW YORK
- -NORtH CAROLINA

NORTH DAKOTA
OHIO'
OKLAHOMA
OREGON

•<u PENNSYLVANIA
RHODE ISLAND'
SOUTH CAROLINA
S(̂ J*TH DAKOTA ; • *'>-
TENNESSEE
tEXAS
UTAH *

**"1rVESt VIRGINIA
.̂ WISCONSIN

W. WYOMING

303-491-6151
203-566-4550
302-577'3908
202-576-6651 -
904-488-3044

.404-331-4767
808-548-9100
208-385:3283
312-tf4-23.39:&±
317-232-2688,1^
515-281^5352 5
913-296-4386
502-564-6895

,;504-342-9601 :>

207-289-6460
4ijO-333-4218tv
617-727-3463"
517-335-8250
612-297-2393
601-987-3981
314-751-3403
406-444-6401
4,02-471-2239
702-486-5016
603-271-2024
609-292-0404 *
505-827-2888
718-797-7658
919-733-2360
701-221-5188
800-469-5582
405-528-1500
e03-378-3272
800-382-1241
401-277-2438
803-734-9599
605-688-4101

'615-741-7036
512-834-6600

J1 -530-6855
102-828-2765
04-786-5873

206-956-5638
304-558-7890
608-266-9383(H)
414-521-5167(5)
307-777-7786

303-692-3300
,. .• 203-566-88&

' 302-739-36&9*,
, V# 202-404-1167

•,, ,-y 964.-488-0300-

'""C:̂ -/ 808-586-4226 ;

"''*•;•• !>§. ?08 -334*5879

•r'rfjK ** 217'524'3300

?! ':v >;i.' 800-223-0425
s*1 3-296,1 600
502-564-6716
504-765-0332
207-289-265i
410-631-3343
617-292-5898
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December 16, 1992

Los Angeles City Fire Department
Bureau of Fire Prevention
Underground Tank Enforcement Unit
200 N. Main Street, Room 920
Los Angeles, California 90012

Attention:

Subject:

Dear Inspector Golden:

Inspector Dwayne Golden

Unocal Station #4357, 4006 National Blvd., Los Angeles
Subsurface Tank Excavation

On behalf of UNOCAL, enclosed please find three copies of the Subsurface Tank Closure Report
for the above mentioned site.

Please do not hesitate to contact Majid Rasouli at (818) 568-6948 if you require additional
information on this subject

Sincerely,

JAMES M. MONTGOMERY,
CONSULTING ENGINEERS, INC.

Majid Rasouli
Senior Engineer

Gail Banwell, R.G. t S/4-j°\
Supervising Hydrogeologist

cc: I. AdamsdJNOCAL)
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Prepared for

UNOCAL CORPORATION
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Prepared by

JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.
301 North Lake Avenue

Pasadena, California 91101

December 1992
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1.0 INTRODUCTION

At the direction of UNOCAL Corporation, James M. Montgomery, Consulting Engineers, Inc.
(JMM) conducted a tank closure assessment at UNOCAL Service Station #4357 located at 11280
National Boulevard, Los Angeles, California (see Figure 1-1). The objective of this report is to
describe the tank closure activities and the analytical results. Related paper work such as tank
manifests and Fire Department Permit are to be documented in a separate report prepared by
UNOCAL. This report has been prepared in accordance with standard industry practices for the
closure of USTs.

2.0 SITE DESCRIPTION

The subject site is located in a commercial/residential area within the City of Los Angeles,
bordered by National Boulevard to the North, and Sawtelle Boulevard to the West The property
consists of a garage building and associated pump islands built in 1971 (see Figure 2-1). Two
10,000 gallon single-wall steel subsurface gasoline tanks and one 550 gallon waste oil tank were
installed in 1971, while the 10,000 gallon single-wall fiberglass diesel tank was installed in 1982.
The underground storage tanks (UST) were utilized for the storage of gasoline and diesel fuels
and waste oil.

3.0 REGIONAL GEOLOGY AND HYDROGEOLOGY

The site is located within the Santa Monica Basin. The area exposed during the recent
subsurface tank excavation pit to a depth of 14 feet below ground surface (bgs) indicated that the
site is underlain by dark brown silty clay. The region is interpreted to be underlain by Recent
Alluvium underlain by the Lakewood and San Pedro Formations. Included within the alluvium
sediments is a portion of the Belflower aquiclude and the Ballona aquifer. The Bellflower
aquiclude consists of 20 to 40 feet of clay and sandy clay extending to a maximum depth of
about 50 feet bgs. The Ballona aquifer consists of 30 to 50 feet of gravel and coarse sand and
has a maximum depth of 70 feet bgs. The Silverado aquifer is the only member of the San Pedro
formation identified in the Santa Monica Basin. It is mainly sand and gravel, with a small
amount of clay. It ranges from 100 to 280 feet in thickness, and extends downward to 450 feet
bgs. Groundwater in the basin moves mainly toward the South.

4.0 PERMITTING AND COMPLIANCE

Excavation and Tank Removal operations were conducted on September 22,1992 in accordance
with the South Coast Air Quality Management District (SCAQMD) Rule 1166 Permit; effective
December 23,1991 and the Los Angeles City Fire Department Regulations. Copy of Rule 1166
Permit is contained in Appendix A.
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5.0 FIELD OBSERVATIONS

The subsurface tank removal operation was conducted by SOLRAC Enterprises, Inc., Duarte,
California. The tanks was checked for the presence of liquid and/or residual product upon arrival
to the site prior to initiating excavation activities, none was detected or observed. An hnu
Photoionization Detector (PID) equipped with a 10.2 eV lamp was used to monitor soils on-site
every IS minutes as excavation proceeded. A copy of written records of the measurements
obtained during the excavation is provided in Appendix B. A tank degassing unit was then
deployed by SOLRAC pursuant to SCAQMD Rule 1149 until triple rinsing of the ta"k» was
completed. Triple rinsing was accommodated by creating a two (2) foot by two (2) foot opening
in the top of the tank.

The tanks were lifted from the ground under the direction of Inspector H. Dwayne Golden of the
Los Angeles City Fire Department and placed directly on a flat bed truck. Following the tank
removals, SOLRAC removed associated vapor and product lines.

Three soil samples were collected for each of the diesel and gasoline tanks, and two soil samples
for the waste-oil tank. Soil samples were collected by JMM, approximately two (2) feet below
the bottom of the tank pits. In addition soil samples (PI through PI7) were collected from
underneath pump islands and product piping. The approximate location of each sample point is
shown on Figure 2-1. The samples were collected in glass jars, capped, placed on ice and
analyzed for EPA Methods 8015(M) and 8020 (BTEX) by on-site GTEL Mobile Laboratories,
a California State Toxics Department certified laboratory for hazardous waste analysis. Selected
samples for total lead (EPA Method 7420) and semi-volatile organics (EPA Method 8270) were
transported to the GTEL stationary laboratory in Torrance, California.

6.0 LABORATORY ANALYSIS

All samples with exceptions of WOT-N, WOT-S, and BACKGROUND, were analyzed for Total
Fuel Hydrocarbons (TFH) by EPA Method 8015(M), and Aromatic Volatile Organics (BTEX)
by EPA Method 8020. Soil sample WOT-N and WOT-S were analyzed for Total Recoverable
Petroleum Hydrocarbons (TPH) EPA Method 418.1 and semi-volatile organics EPA Method
8270. Laboratory results for TFH, BTEX and TPH are tabulated in Table 1 and shown in Figure
6-1. The two soil samples with the highest TFH results (C-l and P-6); and the BACKGROUND
sample were analyzed for Total Lead utilizing EPA Method 8420. These results are tabulated
in Table 2. Complete laboratory report and Chain-of-Custody (COC) forms are provided in
Appendix C.

As shown in Figure 6-1, 3,300 rag/kg of gasoline was detected in the Eastern comer of the tank
pit (sample C-l). The remaining soil samples collected from the bottom of the tank pit did not
have contaminants above the detection levels. Soil samples collected to the East of the tank pit
(P-9 through P-17; with the exception of P-13) did not have contaminants above the detection
levels. P-13 indicated TFH and BTEX results slightly above the detection limits. Soil samples
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collected to the South of the tank pit (samples P-l through P-8) indicated varying levels of
gasoline residual underneath the pump islands and product lines. The TFH values ranged from
ND to 380 rag/kg.

Soil samples WOT-N and WOT-S indicated concentration levels below the detection limits for
all the parameters tested by EPA Methods 418.1 and 8270.

7.0 SOIL DISPOSAL

All soils excavated on-site were transported by Pacific Environmental Management Inc. a
registered hazardous waste hauler to the Puente Hill landfill in Whittier, California. Copies of
non-hazardous waste data forms and the county's refuse disposal receipts are provided in
Appendix D.

8.0 CONCLUSION AND RECOMMENDATIONS

The removal of the USTs from the subject property was conducted in accordance with current
standard industry practices, and applicable rules and regulations. The gasoline and waste oil tank
pits were backfilled and compacted with clean imported pea gravel once the new tanks were
installed. As documented by this investigation, TFH contaminated soils were encountered in the
Eastern comer of the tank pit and underneath the pump islands and product piping to the South
of the tank pit On November 11, 1992, JMM on behalf of UNOCAL reported to the Office of
Emergency Services (OES) and the National Response Center (NRC) a possible release of
gasoline from the subsurface tanks and lines. The file numbers corresponding to this reported
possible release are 26032 and 145820 for OES and NRC, respectively.

JMM recommends further subsurface investigations in the Eastern corner of the tank pit and
underneath the pump islands and product lines South of the tank pit To facilitate anticipated
future drilling and sampling underneath the pea gravel bed in the Eastern corner of the tank pit,
JMM installed two 16" diameter PVC conductor casings (CC-1 and CC-2) approximately 3 feet
apart to a depth of 12 feet bgs (see Figure 8-1). A (24" x 24") traffic rated cover was provided
for each casing.
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TABLE 1
UNOCAL SERVICE STATION #4357

SUMMARY OF SUBSURFACE TANK REMOVAL SOIL SAMPLE ANALYTICAL RESULTS (mg/kg)
9/22/92

LOG
f

A-l
A-2
A-3
B-l
B-2
B-3
C-l
C-2
C-3
P-l
P-2
P-3
P-4
P-5
P-6
P-7
P-8
P-9
P-10
P-ll
P-12
P-13
P-14
P-15
P-16
P-17

Depth
(II)

12
12
12
12
12
12
12
12
12
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

TPH1

NEK10
ND<10
NCX10
NEK10
ND<10
ND<10
3300
NEXIO
NEXIO
NEX10
nni ni
ND<10
280
NEX20
380
18
NEXIO
NCX10
NEXIO
NEK10
NCX10
17
NEXIO
ND<IO
NEXIO
NEXIO

BENZENE1

NEXO.OOS
NEX0.005
NEXO.OOS
NCXO.OOS
NEXO.OOS
NEX0.005
NEK0.5
NEXO.OOS
NEXO.OOS
NEX0005
0.55
0.014
1.0
NEX0.010
0.8
0.41
NEX0.005
NEXO.OOS
NEXO.OOS
NEXO.OOS
NEXO.OOS
0.005
NEXO.OOS
NEXO.OOS
NEX0.005
NEX0.005

TOLUENE1

NEXO.OOS
NEXO.OOS
NEXO.OOS
NEXO.OOS
NEX0005
NTX0.005
24
NEXO.OOS
NEX0005
NEXO.OOS
1.3
0.025
4.7
NLX0.010
10
0.22
NEXO.OOS
NEXO.OOS
NEXO.OOS
NEXO.OOS
NEXO.OOS
0.005
NEXO.OOS
NEX0.005
NEXO.OOS
NEXO.OOS

ETHYL
BENZENE1

NEXO.OOS
NEXO.OOS
NEXO.OOS
NEXO.OOS
NEXOOOS
NEX0.005
79
NEXO.OOS
NEX0.005
NEXO.OOS
1.7
0.047
4.8
NEX0.010
5.5
0.49
0.007
NEXO.OOS
NEX0.005
NEXO.OOS
NEXO.OOS
C.031
NEXO.OOS
NEXO.OOS
NEXO.OOS
NEXO.OOS

XYLENES2

NEX0.01S
NEX0.01S
NEXO.OIS
NEX0.01S
NEXO.OIS
NEXO.OIS
580
NEXO.OIS
NEXO.OIS
0.042
1.3
0.33
32
0.066
SO
2.1
0.057
NEXO.OIS
NEXO.OIS
NEXO.OIS
NEXO.OIS
0.13
NEXO.OIS
NEXO.OIS
NEXO.OIS
NEXO.OIS

COMMENTS

Bottom sample- diesel lank
Bottom sample- diesel lank
Bottom sample- diesel lank
Bottom sample- gasoline lank
Bottom sample- gasoline lank
Bottom sample- gasoline lank
Bottom sample- gasoline lank
Bottom sample- gasoline lank
Bottom sample- gasoline lank
Pump island sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Product piping sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Product piping sample
Product piping sample
Pump island sample
Pump island sample
Product piping sample



Pile 1
Pile 2-1
Pile 2-2
Pile 2-3
Pile3
Pile 4-1
Pile 4-2
Pile 4-3
Lab Blank
WOT-N
WOT-S

TABLE 1 (continued)
UNOCAL SERVICE STATION #4357 „

SUMMARY OF SUBSURFACE TANK REMOVAL SOIL SAMPLE ANALYTICAL RESULTS (ing/kg)
9/2292

LOG
*

TPH1 BENZENE1 TOLUENE2 ETHYL
BENZENE1

XYLENES1 COMMENTS

NCklO
140
ND<10
NEX20
110
12
NLX10
ND<10
ND<10
NCklO*
ND<10*

NEX0.005
NCkO.025
NEK0.005
NEX0.010
NCXO.Q5
ND<0.005
ND<0.005
NLK0.005
NCkO.005

NCkO.005
0.026
0.005
NIMXOIO
0.11
NCkO.005
NEK0.005
ND<0.005
ND<O.OOS

NEX0.005
0.075
ND<0.005
NIX0.010
0.15
0.016
NCkO.005
NIX0.005
NEX0.005

0.021
4.3
0.12
0.12
4.8
0.25
0.075
0.031
NEX0.015

Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Lab Blank sample

NOTES: 1 - EPA Meibod 8015(M).
2 - EPA Method 8020 (BTEX).
* - EPA Method 418.1.
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TABLE 2
UNOCAL SERVICE STATION #4357

SUMMARY OF SUBSURFACE TANK REMOVAL SOIL SAMPLE TOTAL LEAD RESULTS (n«/kg)

LOG NO. TOTAL LEAD1 COMMENTS

C-l 6 Bottom soil sample- gasoline tank
P-6 11 Pump island soil sample
BACKGROUND 27 East of the station building- 2' bgs

NOTES: 1- EPA Method 7420.
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Source: 7.5 Minute Topographic Quadrangle Map
Beverly Hills, California, Dated 1966
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OEC 2

South Coast
AIR QUALITY MANAGEMENT DISTRICT
2186S E. Copity Drivr Diamond Bar. CA 91 765-4182 (714) 396-2000

December 23, 1991
Union Oil Company of California
911 wilshire Boulevard Suite 1010
Los Angeles, CA 90017

Attention: Jim Scott •

1QQ1'33'

(213) 977-6252
APPLICATION NO. 25920$

COMPANY 10 S9221

RPLB il< CQMTAMI1IAT10 JQIL MITIflATIQtt PLAM

Reference is made to your Application (A/N 259205) received on
December 9, 1991, for the excavation and handling of VOC -contaminated
soil at various locations within the South Coast Air Qual.ty
Management District.
Your excavation and mitigation plan has been approved under the
provisions of Rule 1166 of the Rules and Regulations of the SCAQMD
and is subject to the following conditions.

PLAM CONDITIONS! PROPERTY
OWNER'S
INITIALS

1. AT LEAST 24 HOURS PRIOR TO COMMENCING EXCAVATION OF (
UNDERGROUND TANKS WHICH HAVE STORED VOLATILE ORGANIC
COMPOUNDS (VOC), THE EXECUTIVE OFFICER SHALL BE
NOTIFIED OF ALL INFORMATION ITEMS LISTED IN ftSXJ
iHSfal m nn AMD THE NAME OF THE COMPANY PERFORMING
THE EXCAVATION.

IF VOC-CONTAMINATED SOIL IS DETECTED, THE EXECUTIVE
OFFICER SMALL •• NOTIFIED AGAIN WITHIN 24 HOURS. BOTH
NOTIFICATIONS SHALL BE MADE BY CALLING (714) 396-2336,
MONDAY THROUGH FRIDAY, BETWEEN • A.M. AND S P.M.

2. THIS PLAJf IS VALID ONLY FOR
HANDLING OF A MAXIMUM OF aoott
CONTAMINATED SOIL AT EACH SITE.

THE EXCAVATION AMD.
] TlllftF OF VOC-
EXCAVATION OF A

GREATER AMOUNT REQUIRES SUBMITTAL OF A SITE SPECIFIC
RULE 1166 EXCAVATION PLAN.

}



union oil Company of California - 2 -
D«c«mto«r 23, 1991
259205

3. ALL VOC-CONTAMINATED SOIL SHALL BE DISPOSED. f
BACKFILLED, OR REMOVED FROM THE SITE WITHIN *O D1V« —
AFTER IT HAS BEEN EXCAVATED FROM THE AFFECTED AREAS.

RECORDS OF DISPOSAL OR TREATMENT OF VOC-CONTAMINATED
SOIL SHALL BE MAINTAINED FOR A PERIOD OF TWO (2) YEARS
AND MADE AVAILABLE TO DISTRICT PERSONNEL UPON REQUEST.

4. THE OWNER OR OPERATOR SHALL PREPARE A WRITTEN PLAN f
WHICH INCLUDES METHODS TO TREAT THE VOC-CONTAMINATED
SOIL, SCHEDULES TO HAUL THE SOIL AWAY, BACKFILL THE
SOIL, OR OTHER MEANS OF DISPOSAL. THE PLAN SHALL ALSO
INDICATE THAT THE NECESSARY PERMITS HAVE BEEN OBTAINED
OR ARE IN THE PROCESS OF BEING OBTAINED. SUCH A PLAN
SHALL BE PREPARED NO LATER THAN S DAYS AFTER THE
COMPLETION OF THE EXCAVATION, AND SHALL BE MADE
AVAILABLE TO DISTRICT PERSONNEL UPON REQUEST,

5. THE EXCAVATION SHALL BE CONDUCTED IN SO FT. X SO FT. [
OR SMALLER SECTIONS TO MINIMIZE EXPOSURE OF SOIL ~~
POTENTIALLY CONTAMINATED WITH VOC.

6. THE EXCAVATION OPERATOR SHALL HAVE ON SITE AN ORGANIC [
VAPOR ANALYZER (OVA) USING FLAME IONIZATION OR PHOTO ~~
IONIZATION OR OTHER ANALYTICAL METHODS COMPLYING WITH
40 CFR PART 60 APPENDIX A, EPA METHOD 21 SECTION
3.1.1.a., "DETERMINATION OF VOLATILE ORGANIC COMPOUND
LEAKS, MONITORING INSTRUMENT SPECIFICATIONS".

7. THE OVA SHALL BE CAPABLE OF BEING CALIBRATED USING [
HEXANE AT A RANGE OF 0 PARTS PER MILLION BY VOLUME ~~
(PPMV) TO 50 PPMV AND AT A DETECTION RANGE OF AT LEAST
30 PPMV TO 1100 PPMV. THE OVA SHALL BE INITIALLY
CALIBRATED USING HEXANE BY THE MANUFACTURER AND
CALIBRATED AT LEAST ONCE AT THE BEGINNING OF EACH
WORKING DAY WITH THE PROCEDURES SPECIFIED BY THE
MANUFACTURE*.

S. DURING EXCAVATION, MONITORING SHALL BE CONDUCTED TO (
MEASURE VOC'S AT A DISTANCE NO MORE THAN 3 INCHES ~~
ABOVE THE FRESHLY DUG SOIL BY USING AN ORGANIC VAPOR
ANALYZER (OVA) DESCRIBED UNDER CONDITION 7. THIS
MEASUREMENT SHALL 8E MADE FOR EVERY LOAD OF SOIL AND
SHALL IB TAKEN NO LONGER THAN THREE (3) MINUTES AFTER
EACH LOAD OF SOIL IS EXCAVATED.

9. WRITTEN RECORDS OF OVA MONITORING AND CALIBRATIONS [_
REQUIRED ABOVE SHALL BE KEPT IN A FORMAT APPROVED BY
THE DISTRICT. A TYPICAL FORMAT IS ATTACHED WITH THIS
PLAN.

10. VOC-CONTAMINATED SOIL IS A SOIL .WHICH REGISTERS SO [.
PPMV OR MORE WHEN MEASURED WITH AN ORGANIC VAPOR
ANALYZER (CALIBRATED USING HEXANE) AT, A DISTANCE OF NO
MORE THAN THREE INCHES ABOVE EXCAVATED AND EXPOSED
SOIL.
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11. IF THE OVA MEASUREMENT IS BETWEEN 50 PPMV AND 1000 f
PPMV, ——

A) THE WORKING AREA SHALL BE IMMEDIATELY SPRAYED WITH
WATER, OR COVERED WITH CLEAN SOIL OR TREATED WITH
A DISTRICT APPROVED SUPPRESSANT, AND

B) EACH VOC-CONTAMINATED LOAD OP SOIL SHALL BE SPRAYED
WITH WATER OR TREATED WITH A DISTRICT APPROVED
VAPOR SUPPRESSANT AND BE STOCKPILED SEPARATELY.

12. IF THE OVA MEASUREMENT EQUALS OR IS GREATER THAN 1000 [
PPMV, . —-

A) THE WORKING AREA SHALL BE SPRAYED WITH WATER OR
DISTRICT APPROVED VAPOR SUPPRESSANTS OR COVERED
WITH AT LEAST 4 INCHES OF CLEAN SOIL, AND

B) THE SOIL DUG UNDER THE ABOVE CONDITIONS SHALL BE
STORED IN DISTRICT APPROVED CONTAINERS, AND

C) IN LIEU OF CONTAINERS, OTHER MITIGATION MEASURES
MAY BE SUBSTITUTED WITH PRIOR WRITTEN APPROVAL OF
THE EXECUTIVE OFFICER, IF THE OWNER OR OPERATOR CAN
DEMONSTRATE THAT AN ALTERNATIVE MEASURE IS EQUALLY
OR MORE EFFECTIVE IN REDUCING VOC EMISSIONS. PRIOR
TO THE EXECUTIVE OFFICER'S APPROVAL, THE OWNER OR
OPERATOR SHALL SUBMIT A COMPREHENSIVE WRITTEN STUDY
WHICH COMPARES QUANTITATIVELY THE ESTIMATED VOC
EMISSIONS DIFFERENCE BETWEEN THE ALTERNATIVE
MITIGATION MEASURES.

13. ALL VOC-CONTAMINATED SOIL SHALL BE STOCKPILED [
SEPARATELY FROM NON VOC-CONTAMINATED SOIL AND KEPT ~"
MOIST, COVERED OR SPRAYED WITH WATER OR WITH A FUME
SUPPRESSANT TO PREVENT EMISSIONS OF PARTICULATES OR
VOC.

14. AT THE END OF EACH WORKING DAY, ALL STOCKPILES SHALL C
BE COVERED WITH A HEAVY DUTY CONTINUOUS PLASTIC
SHEET(8), JOINED AT THE SEAMS, AND SECURELY ANCHORED
TO PREVENT ANY EXPOSURE OF SOIL TO THE ATMOSPHERE.

15. A STOCKPILE SHALL NOT CONTAIN MORE THAN 490 CUBIC [_
YARDS Of SOIL.

t.
16. WITHIN 5 DAYS AFTER THE EXCAVATION 18 COMPLETED AT

EACH SITE, THE WRITTEN RECORDS UNDER CONDITIONS 4 AND
9 SHALL BE SUBMITTED TO THE DISTRICT AT THE FOLLOWING
ADDRESS.

SCAQMD
ENFORCEMENT DIV.
9150 FLAIR DR.
EL MONTE CA. 91731
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17. VOC-CONTAMINATED SOIL SHALL NOT BE SPREAD ON-SITE OR [__ ]
OFF-SITB TO CAUSE THE EVAPORATION OF UNCONTROLLED VOC ————
TO THE ATMOSPHERE.

13. THIS PLAN IS NOT VALID FOR EXCAVATING VOC-CONTAMINATED [ 1
SOILS AT LANDFILLS OR SITES USED FOR DISPOSAL OF ————
REFUSE OR OTHER TYPES OF WASTE.

19. THIS PLAN DOES NOT ALLOW ANY TREATMENT OF VOC- f 1
CONTAMINATED SOIL. ———-4

20. A COPY OF THIS PLAN SHALL BE PRESENT AT EACH [____1
EXCAVATION SITE DURING ALL SOIL HANDLING AND STORAGE ————
PROCESSES.

21. THIS PLAN IS NOT VALID UNTIL THE VERIFICATION BELOW IS [ 1
SIGNED. ————

I _______________, AM THE OWNER OF THE PROPERTY
LOCATED AT ____________________„____________
(SITE OF THE EXCAVATION). I VERIFY THAT I HAVE READ.
UNDERSTOOD, AND INITIALED EACH CONDITION OF THIS PLAN.

SIGNED DAT!

Other governmental agencies aay require approval before any
excavation begins. It shall be the responsibility of the applicant
to obtain that approval. The South Coast Air Quality Management
District shall not be responsible or liable for any losses because of
aaasures required or taken pursuant to the requirements of this
approved 1166 Contaminated soil Mitigation Plan.
if you have any questions concerning this plan, please call Mr.
Arthur Lavler at (714) 39«-2533.

Very truly yours,

- Gaorg4 Rhatt
supervising A. Q, Bnginaar

AL R1K6VXB
cc: Rudy Ed«n/ Enforoament, Data Managaaant Branch
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SITE INFORMATION

OWNER: COMPANYI

ADDRESS:

CITY:

ZIP CODE:.

NAME OF PERSON:.

MONITOR MFC:__

MODEL NO:____

DATE OF EXCAVATION:. CALIBRATION GAS.

TIME VOC CONCENTRATION (pp*V)

EACH LOAD AS
REMOVED

,

STOCKPILE
SURFACE

COMMENTS

SIGNATURE:. DATE:.
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September 28, 1992

South Coast Air Quality Management District
P.O. Box 4944
Diamond Bar, California 91765-0944

Attention: Enforcement Div. Toxic Branch

Subject: Unocal Station #4357, 11280 National Blvd. Los Angeles
Subsurface Tank Excavation
1166 Permit Application No. 259205 and ID 89221

Dear Sir:

On behalf of UNOCAL, enclosed please find a copy of written records of the measurements
obtained at the above mentioned site during the subsurface tank excavation conducted on
September 21 through 24, 1992.

Please do not hesitate to contact me at (818) 568-6948 if you require additional infonnation on
this subject.

Sincerely,

JAMES M. MONTGOMERY,
CONSULTING ENGINEERS, INC.

Majid Rasouli
Senior Engineer

cc: J. Adams(UNOCAL)



UNOCAL*
9*QC*l COVHMIXMaTBO SOIL TUtaTMMT/OXiPOfAL

(Subaittal to South Coaat Air Quality Kanafoaent District within
• day* of eeayletioa of axeavatioa shall fulfill fCAQKD Rulo ii««,
A/N 299205, Condition 4)

Strviea Station f
Location:

4357

11280 National Blvd., Los Angeles CA

Unocal Engineer
responsible for project:

Phono Nuatoar:
Offiea Address;

Jim Adams

(818) 854-7096

17700 Castleton St, Suite 500

City Of Industry, CA 91748

Method(s) to bo uood to
troat vooeontaainatod
•oil on sita: Covered by plastic sheets.

sehodulo to haul coil
•way (indicata data,
propoaod haular and
propoaod dostination):

Plane to backfill
traatad aoil or othar
aothod of disposal not
indicated abovat

October 7, 1992

Pacific Environmental to Laidlaw or other

appropriate landfills.

All excavated soils will be disposed off-site.

X ftavo ofceoked too i»far«ation proridod aaoro aad boliara it to bo
oorroot to t*a> boat of ay kao«lo4f«. All nooossary parmits to
ooaduot tao aboro work aava booa ebtaiaod or aro U tao 9*00000 of

obtaiaod.
Majid Rasouli, James M. Montgomery Consulting Engineers 9-28-92



Union oil Company of California
D«c«mb«r 23, If91
259205

- 5 -

•OUT! COM* All QUALITY MAIOUlXMttT DISTRICT
1011 llf« tOlL MOWIT01IJW RBOORM

SITE INPQHMXTIQM MOMITQRIMQ

OWNER! O A } G C 4 L # l*3t>~? COKPANYl 3U*w«S M- M<^"}cw.H

ADDRESS: l-L^o /lk-n«*J fiUJ- MAMZ Of PERSON l /^*.\U (JUA^U
^•| i

CITY: , L9s. *v..,«.l4S "ZA MOMITOR MTGl nwh>^v.

ZIP CODB: , , , MODEL NO: Alc«» T,p AlPlbfc

DATE Of EXCAVATION!.,^ 7. Z .T^7" CAI.I»»ATION GXfl SO ^?/^ ^/t^H4

TIME

i : So />v

iroo

i : 1°
^2 :2o

a:io

fir ^o
3.:S*

3 i ^°
5:3c
3 : 'to

3 : &
#'0®
i+:l£

SICNATUXl:

VOC CONCENTRATION (Pp«V)

EACH LOAD AS
REMOVED
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&
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^50

"7So

44o

652
£S*
/ 3o -«

-. /<70
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75"
/^%Vr3 <3

STOCKPILE
SURTACB

.J^
.of
i+
68
ISO

i*S

/^8
^^
*/o

/Z
^
5-
^^

COMXENTS

o^ -^ o>**S r*«k

S-WkA ^l,^ UK -k ̂
/i // //
*,
/, //

^J W j>$uJ -f»* t>v»« k

^(?^M-» i O»T"*^-»'

* //

/' >/

7&?& i?ftTF* ^-^a-^"2-



union Oil company of California
D«c«mb«r 23, If91
259205

- 5 -

«OOTB COAJT AXX QOXLITY HIHfftfiMBIfT DXfflUO*
•Oil ll«« fOZL NQVZTOBZlfa BBOOBM

SITE INFORMATION

OWNER: \JV&S-Al-#T'

MQMITQRINQ TMrOKHATION

COHPANYl H^w^s /)). /V/eAf^CV^^^

ADDRESS: , NAMZ OF PERSON t /MAj'O RrfScJ *-

CITY: MONITOR MFCl

ZIP CODE: MODEL NO:

DATE OF EXCAVATIONS. ,.r . CAJLim«ATZON GAfl

TIME

4 : 3t

t/:^
£".00

5:'^
5: 3°
5: V^

< £ ; 6 o

^:^
^ :30

^ ' ;YO

~7 - o^

SICNATURlJ

VOC CONCENTRATION (ppaV)

EACH LOAD AS
REMOVED

/O

4o
IS
30
H-S

^
//I
So

S°l
^^

-. ^?5"

/^/to

STOCKPILE
SURFACE

b"

f
i*

/O

5
^

>T
S"
/o
/r

. -2*

COMKENTg

^.^4 ^J,^

5-A^fc J & <U* A- .
5-f-^d 0,4v,

*
^ <r

•r <•

t, t,

EA/f> 0(T £>AV

/77A<7i/c. 9-1-̂ -̂ 1l/C/cPu^ n&<r*f /-"o



Union oil company of California
D«c«nb«r 23, Iffa
259205

- 5 -

•OPTI COAST AIR QUALITY MAKAasxsarr DISTRICT
ROM lift SOU MOVZTORZVO RSCOROS

SITE

OWNER:

ADDRESS:.

CITY:

ZIP CODE:

MOMITQRIM3

COMPANY I .

NAME Of PERSON I

MONZTOR MFCt

MODEL NO:
DATE OF EXCAVATZONi. CALIBRATION GAS.

TIME VOC CONCENTRATION (pp»V) COMMENTS

EACH LOAD AS
REMOVED

STOCKPILE
SURFACE

•2-G

6$

7.0

to

1: 10 -za.
-n .

:
:

SICNATURf:.

S*

1to
DATE:.



APPENDIX C

LABORATORY REPORT &
CHAIN-OF-CUSTODY FORMS



INV I IONMIHIA l
IAIOIAIORIIS. INC.

2 MA"' - R / T — '
TORRANCt, CA 9U5U3
(310)371-1044
(800) 727-GTEL

- . . V4L SF

ANAMfSIS REQUEST
Company Name:

f . MIS1
Phone #: ,j / f -

FAX*: .' M -

',; ,/.f

Company Address: Site location:

/I ^ .
Project Manager:

I attest that the proper field sampling
procedures were used during the collection
of these i

Client Project ID: (») 7 «/r 'rf « D .'

(NAME)
Sampler Name (Print):

> samples.

Field
Sample

ID
GTEL
Lab*

(Lab use only)

Matrix Method
Preserved Sampling

n

a

a

u

s

u

n

u u

a

u

u u

D

a

a

11

n
' Special Handling SPECIAL DETECTION LIMITS

GTEL Contact
Quote/Contract #
Confirmation *
POI

Lab Use Only Lot #SPECIAL REPORTING REQUIREMENTS

QA/OC LEVEL

OTHER

Relinquished by:CUSTODY
RECORD Relinquished by:



-.. MA... .JR A....UE, __
19 1 C L TORRANCE, CA 90503

__ «T7, . ON MTN " (310) 371-1044
^" lAiotAtotii*. INC (800) 727-GTEL

Company Name: Phone*: , , y .. l - f~/

(JfJO^~-* ^ - ~> 1 FAX*: '' ' ' '

i '

>«.VO >»/V>«/. KS/S REQUEST 1 'j 2 1 8

• ANALYSIS REQUEST ^^ TOTHPR

Company Address: Site location: i/y\ f . >f. 1,, •, ,, ' P. '«. • rf •

J^ ' f - r j Jt- /UrfJ<-s-* ( i'/ J <• 'I '' ' '• ' '' *
Project Manager: / ' Client Project ID: (#) "''/^tv-rr

/Uj/Vf X ' ^ X /^ ' , ' , ' / i ' (NAME) l i ' f . . / - / ' /M?-

If I
1 attest that the proper fieW sampling Sampler Name (Print): --) .
procedures were used during the collection A44~TI /I (k 71 ' ' ( ̂ ^ *- 1
of these samples. //7/TJ ' <-» T- / - •-

Field
Sample

ID

£•*- ^
P- ^
P^JD
P-M
P. 12

• (P-13
<P . I.H
p_ iS"
P" '"1 ̂
if- \~i

>Plit>r«y(24hf) D

ExpecttMl~(48 hr) D
7 BiMinen D«y» D
OHM,

BusbMttDay* O

GTEL
Lab#

(Lab use only) !
\
1
I
1
1
f
1
f

i

W
AT

ER

Special Handling

OTFI Content

Cr̂ firmMt"" «
P0«

Matrix

5
CO

,(
/
v
^
^
X
A*
V

X

cc

SL
UD

G
E

PR
O

DU
CT

O
TH

ER

Method
Preserved

tiitl
/
X
y
£
^
,£
£
i_

^

i
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I
^y-o

V f
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/0«<.

< /

n
UJ

Z

f

Q

m

D
UJmI—
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X
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3.1

 D
 4

13
.2 

D 
SM

 5
03

 C

0

SPECIAL DETECTION LIMITS

QA/QC LEVEL

BLUED CU>D OTHER

CUSTODY
RECOPD

tov. 7/»1

SPECIAL REPORTING REQUIREMENTS

FAxD

"Tffiffi-T (2/\W-
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1

Date Time

Date
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Time
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REMARKS

Lab Use Only Lot # Storage Location:

Work Order *
Received by:

Received by:

Received by Laboratory:

Waybill #



ooA Log Numoer

CNentname

CMy.Stala.Zlp

Sample
number

Time
Us*

See toy
below

Project or PO*

Phone*

Sampled by

Sample deecripUon

Number
of

containers

C 1

C
,r r;
..T

Signature Print Name Company Date

ReHnquithad by ^nz
RacalwGDy c: T £ c - z Z.
ReHnquWiedby

—3TTTT"
NAiynCAL " Note: Samples are discarded 30 day* after results are reported unless other arrangements are made..

-7jjf«.?r^ Hazardous sample* win be returned lo client or dfepoeed of at chert's expense.
D 1266r^afr|̂ et.Emeryvilte.CA 94606 (416)428-2300
D 801 WiSfn Avenue. Qlendale, CA 91201 (818)247-6737 Disposal arrangementi:—————————————————————————-——————————
D 1200PiCfcpAvenue.Anahakn.CA 92805 (714)978-0113 ——————————————————————————————————————————————————

•KEY: AQ—Aqueous NA—Nonaqueous SL—Sludge
GW-GrourxJw»tsr SO-Soil OT-Other PE-PMroleum



CHAIN OF CUSTODY RECORD BCA Log Number

tA/orK
C*y Stale. Zip

Sample
number

Tun* S**k*y

Project Of PO#

Phone*

Sampled by

Sample description

Number
of

containers

Analyses required

Remarks

Soil P:l. 1 & 1..'

' 2- ( CA

So'.t

2- 3

.

A*
Bi X

Slpiatur* Print Name Company Date Tim*

Relinquished by ~M • ,U
R*c*iv*dby ,, //
IMInquWMdby

BCANAUrflCAI.
D iaWPow*is^Emeryv«e,CA 94006 (415)̂ 8-2300
D 801 Western A»enue,Glendale.CA 91201 (818)247-6737
D 1200PacHiooAMniw.Amheim.CA 92805 (714)978-0113

Note: S«nplet are discarded 30 dey» after reeute are
Hazardous •amp)** «•« be relumed to dieot or dfepoeed of« dtenl'» Mown*.

other arrangements are made. •KEY: AQ—Aqueous NA-Nonaqueous SL-Sludge
QW—Groundwater SO—Soil OT—Other PE—Petroleum

Dtepoeal arrangement*.



GTEL GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

Southwest Roglon
20000 / 300 Mariner Drive
Torrance, CA 90503
(310| 371-1044
(800)727-GTEL
Fax (310| 371-8720

September 29,1992

Mr. Majid Rasouli
James M. Montgomery Consulting Engineers Inc.
301 North Lake Avenue, Suite 600
Pasadena, CA 91101

Dear Mr. Rasouli,

Enclosed please find the analytical results for the samples received by GTEL Environmental Laboratories, Inc.
on 9-22-92 under chain-of-custody record P.O. #3400000186.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by GTEL, which is designed to meet
or exceed the EPA requirements. Analytical work for this project met QA/QC criteria unless otherwise stated in
the footnotes.

GTEL is certified by the state of California under Certification #E723.

If you have any questions concerning this analysis or if we can be of further assistance, please call our Customer
Service Representative.

Sincerely,

GTEL Environmental Laboratories, Inc.

Minsoon Song ^
Laboratory Director

GTEL Torrance, CA Page 1
T209172.DOC



GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209172

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015a

QTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethyl benzene
Xylene, total
BTEX, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

--
10

Dilution Multiplier̂
TFT surrogate0, % recovery

Lab Blank
-
-
--

9-24-92

091 72-1 A
Soil Pile 1
9-22-92
9-24-92
9-24-92

09172-2A
Soil Pile 2-1

9-22-92
9-24-92
9-24-92

09172-3A
SoU Pile 2-2

9-22-92
9-24-92
9-24-92

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
<0.015
-

<10
1

100

< 0.005
< 0.005
< 0.005

0.021
0.021

<10
1

102

< 0.025
0.026
0.075
4.3
4.4

140
5

85.5

< 0.005
0.005

< 0.005
0.12
0.13

<10
1

94.3

a. Test Mathods for Evaluating Solid Waste, SW-84fi, Third Edition, Revision 0, US EPA Novambar 1986. Modification for TPH aa gasolina
as per California State Watar Rasourcas Board LUFT Manual procaduras. Rasults ara calculated on a wat weight basis.

b. Indicates tha adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T209172.DOC

Page 2 •GTEL
^^5 I N V I t O M M I M T A l
^^V lAIOtATORIiS. INC



GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209172

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015a

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene. total
BTEX, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015
-
10

Dilution Multiplier*)
TFT surrogate0, % recovery

09172-4A
Soil Pile 2-3

9-22-92
9-24-92
9-24-92

09172-5A
Soil Pile 3
9-22-92
9-24-92
9-24-92

09172-6A
A1

9-22-92
9-24-92
9-24-92

09172-7A
A-2

9-22-92
9-24-92
9-24-92

Concentration, mg/kg
<0.010
< 0.010
< 0.010

0.12
0.12

<20
2

96.2

<0.05
0.11
0.15
4.8
5.1

110
10

95.3

< 0.005
< 0.005
< 0.005
< 0.01 5
-

<10
1

94.6

< 0.005
< 0.005
< 0.005
<0.015

—
<10

1
91.3

a. Test Methods for Evaluating Solid Waste, SW-846. Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T209172.DOC

Page 3 •GTEL
S^̂ ^Sl f t U W I B A f c l U C k l t A II N V I ( O N M f N T A L

L A B O R A T O R I E S . INC.



GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209172

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 80153

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene '
Toluene
Ethytbenzene
Xylene, total
BTEX, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015
-
10

Dilution Multiplier̂
TFT surrogate0, % recovery

09172-9A
A3

9-22-92
9-24-92
9-24-92

< 0.005
< 0.005
< 0.005
<0.015
-

<10
1

91.5

091 72-1 OA
B1

9-22-92
9-24-92
9-24-92

091 72-11 A
B2

9-22-92
9-24-92
9-24-92

091 72-1 2A
B3

9-22-92
9-24-92
9-24-92

Concentration, mg/kg
< 0.005
< 0.005
<0.005
< 0.01 5
-

<10
1

90.1

< 0.005
< 0.005
< 0.005
< 0.01 5 "

«

<10
1

88.4

< 0.005
< 0.005
< 0.005
< 0.01 5

~
<10

1
90.1

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as par California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTELTorrance, CA
T209172.DOC

Page 4 •GTEL
^^~ EN V I I T O N M I N T A L
W LA1ORATOBIIJ. INC.



QTEL Client Number: JJM03.UNC03
Project I.D.. UNOCAL

4357
Work Order Number: T209172

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015*

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethyl benzene
Xylene, total
BTEX, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

--
10

Dilution Multiplier̂
TFT surrogate0, % recovery

091 72-1 3A
C1

9-22-92
9-24-92
9-24-92

091 72-1 4A
C2

9-22-92
9-24-92
9-24-92

091 72-1 5A
C3

9-22-92
9-24-92
9-24-92

Concentration, mg/kg
<0.50
24
79

580
680

3300
100
110

< 0.005
< 0.005
< 0.005
<0.015
-

<10
1

103

< 0.005
< 0.005
< 0.005
<0.015
-

<10
1

100

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T209172.DOC

Pages •GTEL
^̂ ^̂ ^B * k i \ s i » A u u c h j f f A if N V I t O N M l N T A l

LAtOtATOtlil. INC.



GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209172

ANALYTICAL RESULTS

Total Recoverable Petroleum Hydrocarbons in Soil
EPA 418.1 /Standard Methods 503E3

Sample
Identification

GTEL No.
091 72-1 6A
091 72-1 7A

Client ID
WOT-N
WOT-S

Date
Sampled

9-22-92
9-22-92

Date
Extracted

9-24-92
9-24-92

Date
Analyzed

9-24-92
9-24-92

Reporting
Limit, mg/kg

10
10

Concentration,
mg/kg

<10
<10

Percent
Solids, %

—
-

a. EPA 600/4-79-020, March 1983 revision. Extraction by EPA Method 3550. Results are calculated on a wet weight basis.

GTELTorrance.CA
T209172.DOC

Pages •GTEL
•̂•B^W • U W I S t n u U B k l Y A II N V K O N M I N T A l

LAIOtATOIIIS. INC.



GTEL GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

E N V I R O N M E N T A L 4357
L A B O R A T O R I E S , INC. Work Order Number: T209206
SouthwMt Region
20000 / 300 Mariner Drive
Torranee, CA 90503
(3)0) 371-1044
(800) 727-GTEL
Fax (310) 371-8720

September 29,1992

Mr. Majid Rasouli
James M. Montgomery Consulting Engineers Inc.
301 North Lake Avenue, Suite 600
Pasadena, CA 91101

Dear Mr. Rasouli,

Enclosed please find the analytical results for the samples received by GTEL Environmental Laboratories, Inc.
on 9-24-92 under chain-of-custody records 15217 and 15218.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by GTEL, which is designed to meet
or exceed the EPA requirements. Analytical work for this project met QA/QC criteria unless otherwise stated in
the footnotes.

GTEL is certified by the state of California under Certification #E723.

If you have any questions concerning this analysis or if we can be of further assistance, please call our Customer
Service Representative.

Sincerely,

GTEL Environmental Laboratories, Inc.

Minsoon Song
Laboratory Director

GTEL Torrance, CA Page 1
T209206.DOC



GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209206

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015^

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene. total
BTEX, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

--

10
Dilution Multiplier̂
TFT surrogate0, % recovery

Lab Blank
--
-
--

9-24-92

09206-1 A
Pile 4-1
9-24-92
9-24-92
9-24-92

09206-2A
Pile 4-2
9-24-92
9-24-92
9-24-92

09206-3A
Pile 4-3
9-24-92
9-24-92
9-24-92

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
<0.015
-

<10
1

100

< 0.005
< 0.005

0.016
0.25
0.26
12
1

96.8

< 0.005
< 0.005
< 0.005

0.075
0.075

<10
1

97.1

< 0.005
< 0.005
< 0.005

0.031
0.031

<10
1

94.1

a.

b.

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.
Indicates the adjustments made for sample dilution.

c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous
quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T209206.DOC
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GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209206

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 80153

QTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene, total
BTEX, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

--

10

Dilution Multiplier̂
TFT surrogate0, % recovery

09206-4A

. P-1
9-24-92
9-24-92

9-24-92

09206-5A
P-2

9-24-92
9-24-92
9-24-92

09206-6A
P-3

9-24-92
9-24-92

9-24-92

09206-7A

P-4

9-24-92
9-24-92
9-24-92

Concentration, mg/kg
< 0.005
< 0.005
< 0.005

0.042
0.042

<10
1

91.5

0.55
1.3
1.7
13
17

170

5
97.1

0.014
0.025
0.047

0.33
0.42

<10
1

93.9

1.0
4.7

4.8
32
43

280
5

106

a. Test Methods for Evaluating Solid Waste, SW-846. Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T209206.DOC
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GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209206

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015a

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene '
Toluene
Ethyl benzene
Xylene, total
BTEX, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

--

10
Dilution Multiplier0

TFT surrogate0, % recovery

09206-8A

P-5
9-24-92
9-24-92
9-24-92

09206-9A

P-6
9-24-92
9-24-92
9-24-92

09206-1 OA
P-7

9-24-92
9-24-92
9-24-92

09206-11 A
P-8

9-24-92
9-24-92
9-24-92

Concentration, mg/kg
<0.010
<0.010
<0.010

0.066
0.066

<20
2

84.8

0.80

10
5.5

50
66

380
10

104

0.41

0.22
0.49

2.1
3.3
18
1

99.4

< 0.005
< 0.005

0.007
0.057
0.064

<10
1

97.7

a. Test Methods for Evaluating Solid Waste, SW-846. Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTELTorrance, CA
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GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209206

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015a

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene, total
BTEX, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

--

10
Dilution Multiplier13

TFT surrogate0, % recovery

09206-1 2A

P-9
9-24-92
9-24-92

9-24-92

09206-1 3A
P-10

9-24-92
9-24-92
9-24-92

09206-1 4A
P-11

9-24-92
9-24-92

9-24-92

09206-1 5A
P-12

9-24-92
9-24-92
9-24-92

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
<0.015
-

<10
1

98.4

< 0.005
< 0.005
< 0.005
< 0.01 5
-

<10
1

96.6

< 0.005
< 0.005
< 0.005
<0.015

--

<10
1

88.2

< 0.005
< 0.005
< 0.005
<0.015
-

<10
1

86.5

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T209206.DOC
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GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209206

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015^

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethyl benzene
Xylene, total
BTEX, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

--

10
Dilution Multiplier0

TFT surrogate0, % recovery

09206-1 6A
P-13

9-24-92
9-24-92
9-24-92

09206-1 7A
P-14

9-24-92
9-24-92
9-24-92

09206-1 8A
P-15

9-24-92
9-24-92
9-24-92

09206-1 9A
P-16

9-24-92
9-24-92
9-24-92

Concentration, mg/kg
< 0.005
< 0.005

0.031
0.13
0.16
17

1
88.0

< 0.005
<0.005

< 0.005
<0.015
-

<10
1

85.9

< 0.005
< 0.005
< 0.005

<0.015
-

<10
1

84.5

< 0.005
< 0.005
< 0.005
<0.015
-

<10
1

82.8

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTELTorrance. CA
T209206.DOC
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GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL

4357
Work Order Number: T209206

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015a

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethyl benzene
Xylene, total
BTEX. total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

--

10
Dilution Multiplier̂
TFT surrogate0, % recovery

09206-20A
P-17

9-24-92

9-24-92

9-24-92

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
<0.015
-

<10
1

84.4

a. Test Methods for Evaluating Solid Waste, SW-846. Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T209206.DOC •GTEL
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GTEL
E N V I R O N M E N T A L
L A B O R A T O R I E S . INC.
Sowthw**t Region
20000 / 300 Mariner Drive
Torrance, CA 90503
(310) 371-1044
(800)727-GTEL
Fox (310) 371-8720

GTEL Client Number: JJM03.UNC03
Project I.D.: 3400000186

UNOCAL 4357
Work Order Number: T209230

October 13, 1992

Mr. Majid Rasouli
James Montgomery
301 North Lake Avenue
Pasadena, CA 91109

Dear Mr. Rasouli,

Enclosed please find the analytical results for the samples received by GTEL Environmental Laboratories, Inc.
on 9-24-92 under chain-of-custody record 15217.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by GTEL, which is designed to meet
or exceed the EPA requirements. Analytical work for this project met QA/QC criteria unless otherwise stated in
the footnotes.

GTEL is certified by the state of California under Certification #E723.

If you have any questions concerning this analysis or if we can be of further assistance, please call our Customer
Service Representative.

Sincerely,

GTEL Environmental Laboratories, Inc.

Minscon Song
Laboratory Director

GTEL Torrance. CA
T209230.DOC
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GTEL Client Number: JJM03.UNC03
Project I.D.: 3400000186

UNOCAL 4357
Work Order Number: T209230

ANALYTICAL RESULTS

Total Lead in Soil by Rame AA
EPA Method 7420a

Sample
Identification

GTEL No.
09230-01

Client ID
P-6

Date
Sampled

9-24-92

Date
Analyzed

10-1-92

Reporting
Limit, mg/kg

5

Concentration,
mg/kg

11

Percent
Solids, %

83.8

a. Digested by EPA Method 3050. Results are calculated on a wet weight basis.

GTEL Torrance, CA
T209230.DOC
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GTEL GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL 4357

E N V I R O N M E N T A L WorkOrderNumber: T209229
L A B O R A T O R I E S , INC.
5outhw«*f Region
20000 / 300 Mariner Drive
Torrance, CA 90503
(310) 371-1044
(800) 727-GTEL
Fax (310) 371-8720

October 13, 1992

Mr. Majid Rasouli
James Montgomery
301 North Lake Avenue
Pasadena, CA 91109

Dear Mr. Rasouli,

Enclosed please find the analytical results for the samples received by GTEL Environmental Laboratories, Inc.
on 9-22-92 as per attached chain-of-custody record.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by GTEL, which is designed to meet
or exceed the EPA requirements. Analytical work for this project met QA/QC criteria unless otherwise stated in
the footnotes.

GTEL is certified by the state of California under Certification #E723.

If you have any questions concerning this analysis or if we can be of further assistance, please call our Customer
Service Representative.

Sincerely,

GTEL Environmental Laboratories, Inc.

Minsoon Song
Laboratory Director

GTEL Torrance, CA Page 1
T209229.DOC



GTEL Client Number: JJM03.UNC03
Project I.D.: UNOCAL 4357

Work Order Number: T209229

ANALYTICAL RESULTS

Total Lead in Soil by Rame AA
EPA Method 7420a

1 Sample
Identification

GTEL No.
09229-01

Client ID
C-1

Date
Sampled

9-22-92

Date
Analyzed

10-1-92

Reporting
Limit, mg/kg

5

Concentration,
mg/kg

6

Percent
Solids, %

88.1

a. Digested by EPA Method 3050. Results are calculated on a wet weight basis.

GTELTorrance, CA
T209229.DOC
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IGTEL GTEL Client Number: JMM03UNC03
Project I.D.: UNOCAL 4357

E N V I R O N M E N T A L Work Order Number: T209173
L A B O R A T O R I E S , INC.
Southwest Region
20000 / 300 Mannar Drive
Torranca, CA 90503
(310) 371-1044
(800)727-GTEL
Fax (310) 371-8720

Octobers, 1992

Mr. Majid Rasouli
James M. Montgomery
301 N. LakeAve.
Pasadena, CA 91109

Dear Mr. Rasouli,

Enclosed please find the analytical results for the samples received by GTEL Environmental Laboratories, Inc.
on 9/22/92 under chain-of-custody record.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by GTEL, which is designed to meet
or exceed the EPA requirements. Analytical work for this project met QA/QC criteria unless otherwise stated in
the footnotes.

GTEL is certified by the state of California under Certification #E723.

If you have any questions concerning this analysis or if we can be of further assistance, please call our Customer
Service Representative.

Sincerely,

GTEL Environmental Laboratories, Inc.

Minsoon Song
Laboratory Director

GTEL Torrance, CA Page 1
T209173.DOC



GTEL Client Number: JMM03UNC03
Project I.D.: UNOCAL 4357

Work Order Number: T209173

ANALYTICAL RESULTS

Volatile Organics in Soil
Modified EPA Method 8260a

GTEL Sample Number
Client Identification

Date Sampled
Date Analyzed

Analyte
Dichlorodffluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
frans-1 ,2-Dichloroethene
1,1-Dichloroethane
2,2-Dichloropropane
c/s-1 ,2-Dichloroethene
Chloroform
Bromochloromethane
1,1,1-Trichloroethane
1 , 1 -Dichloropropane
Carbon Tetrachloride
Benzene
1 ,2-Dichloroethane
Trichloroethene
1 ,2-Dichloropropane
Bromodichloromethane
Dibromomethane
c/s-1 ,3-Dichloropropene

Reporting
Limit, mg/kg

0.010
0.010
0.010
0.010
0.010
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

09173-2
WOT-N
9/22/92
9/29/92

09173-3
WOT-S
9/22/92
9/29/92

Concentration, mg/kg
<0.010
<0.010
<0.010
<0.010
<0.010
< 0.005
<0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

<0.010
<0.010
<0.010
<0.010
<0.010
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

Table continued on next page
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GTEL Client Number: JMM03UNC03
Project I.D.: UNOCAL 4357

Work Order Number: T209173

ANALYTICAL RESULTS

Volatile Organics in Soil
Modified EPA Method 8260a

GTEL Sample Number
Client Identification

Date Sampled
Date Analyzed

Analyte
Toluene
frans-1 ,2-Dichloropropene
1 ,1 ,2-Trichloroethane
1 ,2-Dibromoethane
Tetrachloroethene
1 ,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
Ethylbenzene
1,1,1 ,2-Tetrachloroethane
Xytene (total)
Styrene
Bromoform
Isopropyl benzene
1 , 1 ,2,2-Tetrachloroethane
Bromobenzene
1 ,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoiuene
1 ,3,0.005-Trimethylbenzene
4-Chlorotoluene
tert-Butyl benzene
1 ,2, 4-Trimethyl benzene
sec-Butylbenzene

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.010
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

09173-2
WOT-N
9/22/92
9/29/92

09173-3
WOT-S
9/22/92
9/29/92

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

Table continued on next page
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GTEL Client Number: JMM03UNC03
Project I.D.: UNOCAL 4357

Work Order Number: T209173

ANALYTICAL RESULTS

Volatile Organics in Soil
Modified EPA Method 82603

GTEL Sample Number
Client Identification

Date Sampled
Date Analyzed

Analyte
p-lsopropyltoluene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
n-Butyl benzene
1 ,2-Dichlorobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2.4-Trichlorobenaene
Hexachlorobutadiene
Naphthalene
1 ,2,3-Trichlorobenzene

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

Dilution Multiplier*

09173-2
WOT-N
9/22/92
9/29/92

09173-3
WOT-S
9/22/92
9/29/92

Concentration, mg/kg
<OJ305
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

1

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

1

b.

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0. US EPA November 1986. Extraction by EPA Method 5030
(purge and trap).
Indicates the adjustments made for sample dilution.

GTEL Torrance, CA
T209173.DOC
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GTEL Client Number: JMM03UNC03
Project I.D.: UNOCAL 4357

Work Order Number: T209173

ANALYTICAL RESULTS

Semi-Volatile Organics in Soil
Modified EPA Method 8270*

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Phenol
£>/s(2-Chloroethy1) Ether
2-Chlorophend
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
t>/s(2-Chloroisopropyl) Ether
4-Methyl phenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzole Acid
6/s(2-Chloroethoxy)methane
2,4-Dichlorophenoi
1 ,2,4-Trichlorobenzene

Reporting
Limit, mg/kg

0.33
0.33
0.33
0.33
0.33
0.66
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
1.7

0.33
0.33
0.33

09173-2
WOT-N
9/22/92
9/30/92
9/30/92

09173-3
WOT-S
9/22/92
9/30/92
9/30/92

Concentration, mg/kg
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<1.7
<0.33
<0.33
<0.33

<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<1.7
<0.33
<0.33
<0.33

Table continued on next page
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GTEL Client Number: JMM03UNC03
Project I.D.: UNOCAL 4357

Work Order Number: T209173

ANALYTICAL RESULTS

Semi-Volatile Organics in Soil
Modified EPA Method 82703

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methyl phenol
2-Methy) naphthalene
Hexachlorocyclopentadiene
2,4.6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinttrotoluene
Diethylphthalate

Reporting
Limit, mg/kg

0.33
0.66
0.33
0.66
0.33
0.33
0.33
0.33
0.33
1.7

0.33
0.33
1.7

0.33
1.7
1.7

0.33
0.33
0.33
0.33

09173-2
WOT-N
9/22/92
9/30/92
9/30/92

09173-3
WOT-S
9/22/92
9/30/92
9/30/92

Concentration, mg/kg
<0.33
<0.66
<0.33
<0.66
<0.33
<0.33
<0.33
<0.33
<0.33
<1.7
<0.33
<0.33
<1.7
<0.33
<1.7
<1.7
<0.33
<0.33
<0.33
<0.33

<0.33
<0.66
<0.33
<0.66
<0.33
<0.33
<0.33
<0.33
<0.33
<1.7
<0.33
<0.33
<1.7

<0.33
<1.7
<1.7

<0.33
<0.33
<0.33
<0.33

Table continued on next page

GTEL Torrance, CA
T209173.DOC

Page 6 •GTEL
^^5 IN VI ION M I N T A L
V^P LAIOIATORIiS. INC.



GTEL Client Number: JMM03UNC03
Project I.D.: UNOCAL 4357

Work Order Number: T209173

ANALYTICAL RESULTS

Semi-Volatile Organics in Soil
Modified EPA Method 8270a

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
4-Chlorophenylphenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-NitrosodiphenyiamineD

4-8romophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenoi
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzofajanthracene
b/s(2-ethylhexy))phthalate
Chrysene
Di-n-octyl phthalate
Benzo[6]fluoranthene

Reporting
Limit, mg/kg

0.33
0.33
1.7
1.7

0.33
0.33
0.33
1.7

0.33
0.33
0.33
0.33
0.33
0.33
0.66
0.33
0.33
0.33
0.33
0.33

09173-2
WOT-N
9/22/92
9/30/92
9/30/92

09173-3
WOT-S
9/22/92
9/30/92
9/30/92

Concentration, mg/kg
<0.33
<0.33
<1.7
<1.7
<0.33
<0.33
<0.33
<1.7
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.66
<0.33
<0.33
<0.33
<0.33
<0.33

<0.33
<0.33
<1.7
<1.7

- <0.33
<0.33
<0.33
<1.7
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.66
<0.33
<0.33
<0.33
<0.33
<0.33

-

Table continued on next page

GTEL Torrance, CA
T209173.DOC

Page 7 •GTEL
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GTEL Client Number: JMM03UNC03
Project I.D.: UNOCAL 4357

Work Order Number: T209173

ANALYTICAL RESULTS

Semi-Volatile Organics in Soil
Modified EPA Method 827Qa

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzo[k]fiupranthene
Benzo[a]pyrene
lndeno[l , 2,3-0,0*] pyrene
Dibenz[a,f>]anthracene
Benzo [g, h,i] perylene
Benzidine

Reporting
Limit, mg/kg

0.33
0.33
0.33
0.33
0.33
1.7

Dilution Multiplier0

Percent Solids, %

09173-2
WOT-N
9/22/92
9/30/92
9/30/92

09173-3
WOT-S
9/22/92
9/30/92
9/30/92

Concentration, mg/kg
<0.33
<0.33
<0.33
<0.33
<0.33
<1.7

1

81.8

<0.33
<0.33
<0.33
<0.33
<0.33
<1.7

1
84.0

b.
c.

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Extraction by EPA Method 3510.
Results are calculated on a wet weight basis.
Cannot be separated from diphenylamine.
Indicates the adjustments made for sample dilution.

GTEL Torrance, CA
T209173.DOC

Paged •GTEL
IN V K O N M I N T A l
IAIORAIOIIES. INC.



GTEL Client Number: JMM03UNC03
Project I.D.: UNOCAL 4357

Work Order Number: T209173

ANALYTICAL RESULTS

Total Lead in Soil by Rame AA
EPA Method 7420*"

Sample
Identification

GTEL No.
09173-1

Client ID
BACKGROUND

Date
Sampled

9/22^92

Date
Analyzed

10/01/92

Reporting
Limit, mg/kg

5

Concentration,
mg/kg

27

Percent
Solids, %

87.4

a. Digested by EPA Method 3050. Results are calculated on a wet weight basis.

GTEL Torrance, CA
T209173.DOC

Page 9 •GTEL
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APPENDIC D

NON-HAZARDOUS WASTE DATA FORMS
AND REFUSE DISPOSAL RECEIPTS



/ ' NO< 15224
NON-HAZARDOUS WASTE DATA FORM <•

NAUE.

^^— ^~^x *:
Unocal SSi;4357-)-11280 National Blvd. Culver City

-Unneal I'*g7frrtftfus Materials Analyst

EM
I.P.
MO.

APMUTM 911 WHshlre Blvd. Suite 1010

crrr. STATE.

TYPE:

Lo? A n e l a s . CA 90017 PHONENO ( 91 *» Q77-£«;Qfi

CONTAINERS: Me. ___

TANK i—| DUMP

VOLUME. WEWHT.

D TANK |—< DUMP |—. _. _
TRUCK 1-4; TRUCK LJ DRUMS LJ CARTONS LJ OTHER.

WASTE DESCRIPTION .
COMPONENT:

OENERAT.O P E S 8

-93*100X

8OUD

HAMOUNQ M>rm)CTiONt:

D UOUIO D SLUDOC D SLURRY D OTHER.

whan

THE QENEfUTOH CERTIFIES THAT THE
WACTE AS OESCniSEO IS 100%
NON44AZAAOOU8. flriams

TYPED OR PRINTED fU^CWMf^ 8KWATUM
1Q-30-9?

DAT!

Fnvl ronmot'a 1 Manaripmont Cnrnratlon

Parcnn SERVC6 ORDER NO.

Tarton. QflSIQ

•d2-?2.
TRUCK, UNfT. 1.0. MO. TYPED OK PMMTfP FUU. NAME « SIONATURE OATI

Pnontp 4
Unrlrnan Hill Road IANOFIU OTHER.

CITY. «TATt v 906Q1

TYPED OR PPJNTIOFUU NAME »««NATUf« OATI

OBI OLPMIW TONS

KT/CO
NONE OUCHEPAMCY



38.69 16.00 22.69 3 $21.99 PER TON $498.95

tHIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



Ul
O

M.;. . . . • . , . N O . 15210•
NON-HA2ARDOUS WASTE DATA FOR

Unocal SSf:4357—11280 National Blvd. Culver City S.
E Unocal Hazardous Materials Analyst______________

R.raa 911 WHshlre Blvd. Suite 1010__________
*

Y.STATE.BP Los Angeles. CA 90017_______________ PHONE NO. ( 213, 977-6596

CONTAINERS: NO.. VOLUME. WEIOMT.

TYPE: IANK 1—1 DUMP (—1 (—I
TRUCK 1_1 TRUCK LJ DRUMS U CARTONS OTHER.

•WASTEoescRipTKSN Nnp-Ha?ardous Soil
COMPONENTS Of WASTE PPM

UST Removal
COMPONENTS OF WASTE

8

PROPERTIES. pH_UDLj} SOLD D UOUW D SLUOOE D SLURRY D OTHER.

HANOUNOINSTRUCT*** Wgar appropriate safety gear when handling.
THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100H
NON-HAZARDOUS. J1m Adams 10-30-92

TYPED OH rfUNTEO fpLL NAME 4 8K3NATURE

Pacific Environmental HanaoementxCo7pOT>flt1on

2045 E. Carson Street

DATE

AOOREM

CfTY. STATE,**. Carson. CA 90810

**»,.* 310-513-2100
3**QS-7t't>

rtT7*f<5<>&*rt-

SERVICE ORDER NO..

-CXUPOATE___(

TRUCK UNIT, 1.0. NO. TYPED OK PRINTED FULL NAME * SIGNATURE DATE

Puente Hills Landfill

ADDRESS

OTY.

2800 Workman Mill Road
PU .«*>•

LANOni D OTHEfl.

Whlttfer. CA 90601

310-699-3376

,

MTCO

TON*

NONE

/>v

I



COUNTY SANITATION DISTRICTS Of IPS ANO1US COUNTY • B1FUS1 DISPOSAL MCIIPT 9221543

LOAD CODES:
, .^i-

M98.51

*i <H .• V"

TOTAL AMOUNT IS NOT COMPUTED. PLEASE
"TURN TO SCALE FOR WE1GHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT

I



NON-HAZARDOUS WASTE DATA FORM
Unocal 551:4357—11280 National Blvd. Culver City •»
llnnral Hayardnus Materials Analyst

Q11 mishire Blvd. Suite 1010

COY.STATE.ZIP Los Angeles. CA 90Q17 ( 913 i 0.77-6106

CONTAINERS: NO.

r-i _ _
TRUCK Ll TRUCK U OMUMS LJ CARTONS U OTHER

* 11 OENENATINOf»Kst»
COMPONCNTS Of WASTE

PAOKRTIfl: pH?rlQ SOU) D UOWO D SLUOM D SLURRY D OTHEN

tiifoty gi>«r whan handling.

THE GENERATOR CERTIRES THAT THE
WASTE AS DESCRIBED IS 100*
NON-HAZARDOUS.

TYPED OM PMNTEtyFUUMMC « SMMATUW

r»r«nn. PA

PHONE NO. __31flbS13s21Q(l

Wnrknmn Mill Road LAMDPU. D OTHER

cirf . STATE, SP WMtHpr, CA 9Q601

3in.fiQQ.3376

OBI

""* I2D6(^
CA

OLOMEW

r

I A

8 8
Mid)

«
—— U ——— -

TONS

&<o\
HWDr

NONE OWCMPAMCY : •.

*,:



9220518OUNTY • REFUSI DISPOSAL RECIIPTCOUNTY SANITATION DISTRICTS OP LOS

1208175 CASH , BP91839 PH 11/04/V2 07'. OA

S9.Q6 < 16.05 23.01 3. ' . . $2.1.99 PER TON $503.99

LOAD CODES:
1 -Win.
2 So W Fill
3 HonJToHondl.

5 Non Hoiotdout liquid

IF TOTAL AMOUNT IS N
RETURN TO SCALE fOf

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



Mi. I

-4 --— NO. 15206
NON-HAZARPO03"WASTE DATA FORM

Unocal 551:4357—11280 National Blvd. Culver CUy
Unocal Hazardous Materials Analyst____________

911 WHsMre Blvd. Suite 1010___________

CITY, STATE. BP . Los Angeles, CA -90017 PHONE NO. < Q77-K5QK

CONTAINERS: NO. . VOLUME . WEIGHT.

TYPE: D TANK r-3 DUMP .—•
TRUCK Lj TRUCK LJ DRUMS D CARTONS OTHER.

WASTE oescnipTioN Non- Ha?a rdon B
COMPONENTS OF WASTE

, son
PPM

OENERAT1NO PROCESS IIST
COMPONENTS OF WASTE PPM

QQ-innt

PROPERTES: pM 7- 10 [j(l SOLO O UOUIO D SLUOOC D SLURRY O OTHER.

Wear appropriate safety gear when handling.
THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZARDOUS. J1m Adams

TYPED OR PRlNTED/tjU.)»mE t SIGNATURE
10-30-92

DATE

-AMF Pacific Environmental Management Corporation

2045 E. Carson Street_____________________ADDRESS.

CTTY. STATE. 1 Carson. CA 90810

SERVICE ORDER NO.

PICK UP DATE _ZZl

——— 310-513-2100

T, 1.0. MO.'LTRUCK. UNIT, OATE

Puente HHIs Landfill
EPA
LO.
NO.

2800 Workman Hill Road
DISPOSAL METHOD

D LANDFILL1 D- OTHtt*__

Wh1tt1er. CA * 90601^

310-699-3376

OEM

IMM I70ta£

en

OLD/NEW L A

S B

RTACO

TOMB

lO I (If

HWOF
NONE DISCREPANCY



,1

COUNTY SANITAiiun DISlKiwiS Ol iw~ AN<——J CO. . . . / - . . SED1 JALI IPT (L .' ' ' ' V I I K V

1208219 CASH PH

37799 1A.50 2l749 3 $ 2 1 . 9 ? PER TON

t ^ \ t . J F n , s ' i

LOAD CODES:
1 Uluw

' J. Solid HU
3 -HwdlbHomll*
4 -MMntMi
5 NonHotordoui Liquid

I

IF TOTAL AMOUNT IS NOT COMPUTED. PLEASE
RETURN TO SCALE FOR WEIGHOUT,

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



NO. 151S3-
NON-HAZARDOUS WASTE DATA FORM

'Unocal S SI :tef/-^11280 Nationality?, Culver City
UnocaT Hazardous Materials Analyst____________

ADDRESS. 911 Wllshlre Blvd. Suite 1010

CITY. STATS. ZIP . Los Angeles. CA 90017 PHONE no. I ?1?' Q77-fiSO.fi

TYPE:

CONTAINERS: NO. ____

D TANK r-, DUMP
TRUCK LX TRUCK

VOLUME. WEIOHT.

O DRUMS D CARTONS D OTHER.

WASTE DESCRIPTION Nnn-Ha; j) |-/jf>n;
COMPONENTS OF WASTE

OCNERATINO PROCESS . IKT Romnual
COMPONENTS OF WASTE

PROPERTIES: pH 7-10 CjJ 6OUO D UQOO D SLUDGE D SLURRY D OTHER .

appropriate safety oaar when handHna.HANDLING usTOtcnoNS:

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100*
NON-HAZARDOUS. J1m Adams 10-30.9?

TYPED OR PRINTED HpU. N>riE 4 StQHATUHE DAT!

Pacific Environmental Management Corporation

2045 E. Carson Street _____________ ;_' SERVKXOROEftNO..

CJTV, STATE. HP . Carson. CA 90810 PCX UP DATE.

310-513-2100

THUCK. UNIT. 1.0. NO.

. T7<--. /SJ *
TYPED OH PRINTED FUU NAME » SIORATURE DAT!

Puente H111 Landfill

.- 2800 Workman HUT Road
DISPOSAL UETHOO

LANOnu. G OTMEM __

OTY.mm.v Wh1tt1er. CA 90601

.—mun 310-699-3376

\ TYPED OnPNNTEOnAlNAM ATU*« 4 DATE

OEM

TRAM

OQ

OLOMEW L A

3 B
KTJCO

TOM

tfMOf
NONE

* ** * ' -
DISCREPANCY r .



COUNTY SANITATION DISTRICTS oV. JOELES COUNTY - REFUSE DISPOSAL RECEIPT 9 21 S S 7 S

I '
1206470 | CASH. ..(BP91839 11/03/92 06.54

38.81 16.05 22.7 « . *21:99,(PER TON,. „. ..„ *500.49 , .„

LOAD CODES:
1 -t*b*
2 -SoWW
3 -H«dIoH<w>dl.
4 • Minima.
3 -

TOTAL AMOUNT

*500.49

IF TOTAL AMOUNT IS NOT COMPUTED. PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



NO. 15195
NON-HAZARDOUS WASTE DATA FORM

Unocal SSI:4357—11280 National Blvd. Culver CUy *>•
Unocal Hazardous Materials Analyst

.—« 911 W11shire Blvd. Suite 1Q10

crrv.STATE.DP Los Anaeles. CA 90017

TYPE: U TRUCK U TRUCK D DRUMS D CARTONS D OTHER

WASTE DESCRIPTION Nnn-H»7» rrfnii*

PROPERTIES: pH 7-10 ( SOU) D UOUO D SLUDQC D SLURRY D OTM6H yO . _ , "T^vIjlZ*

appropHatg s^fgty ggar when handling
"

THE OENCKTOR CERTIRESTHATWr
WASTE AS DESCRIBED IS 100H
NON-HAZARDOUS. Jim Adam* —— ———^

TYPED OR PfMKTEO 1\JULtpUE t SIGNATURE

Purifir Fnvironmental Management Corporation
• \

A D D R E S S ? O A 5 F. Carson Street

C«r<ton. CA 90810"

PHONE NO. __J10dLLLl21flQ1 _



COUNTY SANITATION DISTRICTS OF LOS ANOEUS COUNTY - REFUSE DISPOSAL RECEIPT 9219794

1707397 HASH BP9J fl.79 PH

1

2 - Solid Fill
3 • Hard To Handl.

5 • Non-Haurdou» Uquid

IF TOTAL AMOUNT IS NOT COMPUTED. PLEASE
RETURN TO SCALE FOR WEIGHOUT. ^

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT -



J
I
I

**• / "̂"L

. .-*•* • ^ .»• ,1 to.. NO. 15223
NON-HAZARDOUS WASTE DATA FORM

KIU, Unrval HiTflfflnilS

911 WilsMre Blvd. Sultg 1010

cm-.STATE.»• Los Anaeles. CA 90017

CONTAINERS: MO.

TANK r-l DUMP

VOLUME. WEWHT.

_.„_ r-1 TANK •—, DUMP n ,—, _.
TYPE: U TRUC« LX TRUCK U WUM$ D CAmoN« D OTHEK.

WASTE DESCRIPTION .
COMPONEN

OENEnATMO PAOCE88.
COMTONENT8

-M-OOOt

PH 7-10 ( SOUO D UOUB D M.UOOC D'^SLUfWY D OTHEH

THE QENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZARDOUS.

TYPED OB PWNTEOTUU/MME » SIQNATURE DATE

"*"* anj>omon*'

ADDRESS Carcftn SEBVCE OADEfl NO..

OTV, STATE.OP. onain PtCKUPDAIE.

•mucx. UNIT. i.o, NO. TYPED OH MMTEO FUU KAME » SK3MATVBI DATE

Pimpto H-H]
6PA
LO.
NO.

?ftf)Q Wnrkman Mil l Knutt
CMSPO8AL METHOD

LANOnu O OTMEH.

CTTY. »TATE. Z» . . ra

TYPioOB rwnyjyffrtlf i SMNATUHE
w,

.\ QATI

OEM

ITUNt

00

JDLDMEW L A

8 B
MWO

TOM .

NONE OUCWANCV



COUNTY SANITATION DISTRICTS OF LOS ANOiUS COUNTY - REFUSE DISPOSAL RECEIPT 9218900

H.-:-,1*'5?. » 22-26 , 3 ,,. ,.

•I $489.50

LOAD CODES:
I .«.»«. ' '""
j . Solid Fin ' ' 'l:
3 • Hord To Hondi*
4 • Minimum

5 • Noo Hoiotdou. liquid

• ,'. I.' !••',"(

P>* !

) ..:.

% 1 j ,"X.v II'.

IF TOTAL AMOUNT IS NOT COMPUTED. PLEASE
RETURN TO SCALE FOR WEIGHOUT.

ft'''hj'. ;"J

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT

I I



" -I--N.NO.
NON-HAZARDOUS WASTE DATA FORM

Unocal SSf:4357~ 11280 National Blvd. Culver City
Unocal Hazardous Materials Analyst ___________

ADORES. 911 wnshlre Blvd. Suite 1010

cm-. STATE. » Los Angeles. CA 90017 ______ ( Pl.1i 977-6596

CONTAINERS: NO.. VOLUME. WEK3KT.

_,__ n TANIt r-i DUMPTYPE: > G TRUCK DUMP r—i (—i r—i
TRUCK l_l DRUMS LJ CARTONS LJ OTHER.

WASTF PESCRIPTIOM NfiH -
COMPONENTS OF WASTE PPM

GENERATING PROCESS UST Removal
COMPONENTS OF WASTE

99-1001

w
PROPERTIES: pM 7-10 ffi 80UD D UOWD D SLUDGE D SCURRY O OTHER.

Wear appropriate safety gear when handling.
THE QJN&mtfOR CERTIRES THAT THE
WAST/JU DESCRIBED IS 100%
NON-HAZARDOUS. Jim

FUtl N
__

TYPED OR PRINTED FUtl NAMg * SIGNATURE
10-30-92

DATE

ADDRESS

Pacific Environmental Management Corporation

2045 E. Canon Street_______________

EPA
10.
NO.

crrv. STATE, t». Carson. CA 90810

SERVICE ORDER NO.

Mran-t PA-nt y/

310-513-2100

TYP60OB PRINTED Rftl NAME . SKJNATURe

Puente H171 Landfill

28QO Workman H111 Road
DISPOSAL UETMOO

00 LANOFIU D OTMCT.

Whlttler. CA 90601

, ——— 310-699-3376

TYPED OM PRINTED FUU NAME » SWNATURE

OEM

OQ
Rt/OO

TONS

HIMV
NONE



COUNTY SANITATION DISTRICTS OF 10SANOEIES COUNTY - REFUSE DISPOSALRECEIPT 9219035

1207'IVO ,.tCASH.,.,, BP91B4

39.37 lA.OO^ v, 23.137 3 . $21.99 fERn TON _. :J $513.91 .„,..,/.

1
2 • Solid Fill
3 • HordToHondl.
4 • Minimum
i • Non-H<uardou> Liquid

THIS RECEIPT IS VOID IF ANY HAND "WRITTEN ENTRIES ARE CONTAINED.
' PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT

'•J



NO. 15195
NON-HAZARDOUS WASTE DATA FORM

•

Unocal 351:4357—11280 National Blvd. Culv/r City
Unocal Hazardous Materials Analyst

911 WIT shire Blvd. Suite 1010_

cm.STATE.ZIP Los Angeles. CA 90017

CONTAINERS: NO. . \
\

VOLUME. X
Q77

WEWHT.

TYPE: a TANK r-1 DUMP r-. _. __
TRUCK CCl TBUCX U DRUMS G CA*TOH3 U OTHEB.

WASTE D6SCWPTION J__0=JiaZA_tfl_l_5_Sa_-l—
COMPOMENTS Of WASTE PPM

,.__SnU__________ ___

QgNgHATIMQ PBQCEM
COMTONENTS««*"•

8
\m

pn7-10 jp SOUO O UOUID D SLUOOE D StURRY D OTHEM.

WflaT appropriate g^fpty joar wfrop

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100*
NON-HAZARDOUS.

TYPfOOR PIWTy FMFUl̂ KAME t SIGNATURE OATI

kiAug Pacific Environmental Management/ 6 / / y
2045 E. Carson Street________ADORES8.

crrv, STATE, Carson. CA 9Q81Q

SERVICE ORDER MO. _____

/J-3-PICK IIP P*«

,——— 31Q-513-21QO
8(%17*0

TBUCX. UHTT. I.P. NO. TYPED OfKPWNTEO f&l KAME t SIONATUNE

Puente Hills LandfillNAME

2800 Workman H111 Road XP UNOFUL OTHER,

CTTY.STATE,ap HMttier. CA 90601

——— 310-699-3376

TVKO OH rMNTIO niU. MAME t MONATUM

OEN

^^ > 2076/3.
00

OUVNfW L A

S B

KTXSO

TONS

2J/J
KNWV

NONE DtSCKEPANCY



j COUNTY SANITATION DISTRICTS OF LOS ANOEUES COUNTY • RIFUSI DISPOSAL RICIIPT 9218764

CASH KP39710 PH 11/03/92 10.55 Sr PAH

•3,-HarflbHondU
4 •

'! 3 •NeK-HaxoRlmii liquid

IP TOTAL AMOUNT IS NOT COMPUTED, PLEASE

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT

I I'l'jj

B



'•'i ( ..-~-~ -I--1 ; ~ >--r-^- *•*"' NO. 15220
NON-HAZARDOUS WASTE DATA FORM

Unocal 551:4357—11280 National Blvd. Culver City
Unnr •= 1 Hfl?ardous Materials Analyst

.rwM« 9i rm re Blvd. Suite 1010

COY.STATE,TIP/hop Angeles. CA

CONTAINERS: NO.

DUMP I—I t— 1
TRUCK LJ 0«UU» U CABTONS

-

PROPERTIES: pH 7-10 Q *OUO O UOUO O SLUDOE O SLURRY D OTHER

KANOUNQ INSTRUCTIONS: Wa«>> tnnr-nnrlft* tafpty g«»r when

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZARDOUS.

TYPEP OR PBINTED Fyq'NAMfi SIONATUHE

Pjir•[f•)/• Fnv<pnntnont^l Mananpmftnt Corporation

PnontP H111 Landfill
DISPOSAL

LANDFU. D OTHERu 2800 Workman Mill Road

CITY. ITATE. UP Wh1tt1grf CA 906Q1

———— 310-699-3376

DATE

OEM

TRANt

CJO

OLOMEW L A

S B

RTJCO

TOM

HWDP
NONE

}W*V>I

DtSCREPANCY



REFUSE DISPOSAL RECEIPTOISTRICn OP LOS ANOELES COUNTY

LOAD CODES:
1
2-SoMBI
3 -HoniToHoodl.
4 . MlnlmiMi
5 • Nee, HoumW liquid

IF TOTAL AMOUNT IS NOT COMPUTED, PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.*
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEl



is;

NO. 151S7
NON-HAZARDOUS WASTE DATA FORM

Vl ^\ _ <O' -. \
Unocal* 551:4357— l^280Wat1onal Blvd, Culver City
Unocal Hazardous Materials Analyst•* *-______

ADDRESS. 911 wnsrTlre-Blvd. S0\te 1010
O 'i

CITY. STATE. BP . Los Angeles, CA 90017 PHOMEMQ (

CONTAINERS: NO. . J_ VOLUME.

TYPE: D TANK r-j DUMP i—i |—i ,—i
TRUCK U TRUCK U DRUMS LJ CARTONS U OTHER.

WEKJHT.

WASTE DESCRIPTION Nop-Haza rrious Soil _
COMPONENTS OF WASTE PPM

Soil _________

*

99-lQOi

GENERATING process LIST
COMPONENTS OF WASTE

EOHH8
PROPEHTIE* pM 7-1Q IjjjJ SOUO [U UOMO D SLUOOC O SLUMV Q OTHER.

Wear apror ia te safety gear whan handlin.

THE GENERATOR CERTIFIES THAT TWf" / Si /
WASTE AS DESCRIBED IS TOO* ' ' C-
""kLU"lon~ie ______. ,- _?J1in Adams

J_ 7 XTYP60 OR PRINTED SMNATUWS DAT!

Pacific Environmental Management Corporatton
2045 E> Carson Street_______ADDRESS SERVICE ORDER Na .

C«TV. STATE, » . Carson, CA 90810 PICK UP DATE.

PHONE NO.. 310-513-2100

D OR PRATED FULL NAME t SIQNATURE DM*

^. Puente H111 Landfill

AOOftCM. 2800 Workman Mill Road
DISPOSAL MTTHOO

LANOFU. O OTHER.

crrr. .TATE. DP Wh1tt1er. CA 90601

——— 310-699-3376

TYPED OR PRINTED FUU.HAME 4

QO

OLOMEW

HT/CO

TOW

MWOF
NONE nSCREPAMCV



COUNTY SANITATION DISTRICTS OF LOS ANOELf S COUNTY - REFUSE DISPOSAL RECEIPT 9219045

1207555 CASH BP91846 PH 11/03/92 10.A5

3̂8.70 16,50 ' 22,20 ' 3 ' ' ! $21.9,9, PER ..TON .,$488.18 ,,.

4488.18

LOAD CODES:
1 -I.fuM

2 -SolidFill
3 HcmJToHondl.
4 • Minimum

5 - Non Hazardous liquid

IF TOTAL AMOUNT IS NOT COMPUTED, PLEASE
RETURN TO SCALE FOR VVEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



NO. 15188
NON-HAZARDOUS WASTE DATA FORM

Unocal SS*+4357
Unocal

\\ -I >\
--11280 llit&

CPA

mal WvyW Culver City

Rlvri.

.
Cul

NO.

CITY, STATE. ZIP Los Angetes r CA 9QQ17

CONTAINERS: MO. . VOLUME.

PHONE NO. ( 213' 977 6596

_ WFKWT __________________

TYPE: D TANK
TRUCK

WASTE DESCRIPTION _____._-
COMPONENTS OTWASTE

CjJ TRUCK D DRUMS D CABTONS D OTHER_____________

""rflQU6 SOIJ———————————————— OENERAT1NQ PROCESS IKT
P * f i H COMPONENTS OTVtAI PPM

•M-4C0S

PROPEFmES:

HANOUNO WSTWJCTION*

6OUO O UOCNO O SLUCOE O SLURRY D OTHER.

i^y n0>y* whfln handljnfl.
THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS tOOH
NON-HAZARDOUS. •Urn AH»m«

TYPED OH PRINTED FULL/<AM/1 SIGNATURE OATt

P a r M t * Fn< >*nnmont.„__........___..,..

/ ..**~"t ///•
TRUCK. UNIT, TYPED OR PRINTED FULL NAME t SIGNATURE "DATE

MME

-
Pupnt* Hill lanHflll D 1 /> /I / ' • ^ EB1Hk* if -a^f, > • w. ^oae

>>' ?>-. v,:? ̂ -'-.^tfSB&asm,
• -•;' :- ..:-V ' ••-'.^.nit-
' ••»! ' A».Vi jf t. • .-. J * .- P:^V(

-.̂ âcai
SSS5^-

?ROn UnHrnutn Mill

DISPOSAL METHOD

LANDFU. D OTHEM

CITY. STATE PA

TYFCOORI DAT!

OEM

TMNt

OQ

OLOMfW L A

8 8
WlCO

TONS

a3-f4
HMfV

NONE

|>«it /S '̂ -̂

• • ' ''^''--j
DWCKPANCV ' I

'S



COUNTY SANITATION DISTRICTS OF LOS ANOE1SS COUNTY - REFUSE DISPOSAL RECEIPT 9218916

39.44 t 16.00 . ,23.44 t ,,3. „ , <§ $21.99 ,PER, TON $515.45

\j

120667a .CASH BP91846 FH 11/03/92 07.36 6 JA

LOAD CODES:
1 -R.fllM

2 -Solidnil
3 HordToHomJI.
4 • Minimum
5 -Non-HaranioMUquld

If TOTAL AMOUNT IS NOT COMPUTED PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTR/ES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



NO. 15190
NON-HAZARDOUS WASTE DATA FORM

Unocal SSf:4357—11280 National Blvd. Culver City
l!nnr*1 Hayarrfniis Hatprlals A n a l s t

ADORED 911 W11 shire Blvd. Suite 1Q1Q

cm.STATE.ZIP Los Angeles, CA 9QQ17 PHONE NO. i 213' 977-6596

CONTAINERS: MO.

_. _ __
THUCK U DRUMS U CAflTONS LJ

WASTE DESCRIPTION Mon-RaiirdOUi SoA\————————— QENERATINQPROCESS IKT Pomnyiil
COMPONE»n*'WVvXSTEr~' ---- "ppO « COMPONENTSOf"WASTE

99-lQQji ».

O UOUIO D SLUDGE O SLURRY O OTHER

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100*
NON-HAZARDOUS.

TYP60 OR PMNTEO FljQ. NAME * SIGNATURE

TYPEO OH PMMTEO FUU NAMfrJ SJQNATUM

PiiPntP HJll
DISPOSAL METHOD

LANOnu. D OTHER*» ?ftOO Wnritrtmn Mill RnaH

Whitt-Ur. CA

TYPED OR PRINTED FULL NAME 4 SIGNATURE



BP91843 ' PH
««-*""*™*«-

TOTAL AMOUNT

LOAD COOES:

?-.SeUM
IF TOTAL AMOUNT IS NOT COMPUTED, PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT^ $1



NO. 15198
NON-HAZARDOUS WASTE DATA FORM

Unocal SSf:4357—11280 National Blvd. Culver City "° WU
llnr>r»1 Hararrinm Materials Analyst_______

911 Wilshlrg Blvrf, Suite imp

CTTY. STATE. OP Los Anoeles. CA 9QQ17 _

CONTAINERS: no. ____

TANK r—I DUMP

\ VOLUME.

'213 ' 977-65P6

TYPE: D rSucK Q

\ \^ \

D DRUMS D CARTONS D OTHER____

WEKJHT

OENERATma PROCESS UST -£fltT10Val
WTSDr*ASTE""~ " ~ "COMPONENT

PROPERTIES: SOU) D UOWO D SLUOOE D SLURRY D OTHER.

1 ippropritt^ .ftfflty g^>r whftn hap*^^'ng.
' -«"'T- '

-THE QENERATOR CEflTIRES THAT THE
WASTE AS -DESCRIBED IS 100%
NON-HAZARDOUS. .Hm irlnmc LO-30-Q?

TYPED OB PRINTED fUJ. yME * SIONATURE DATE

Fn* t""nm<>P'l')0 Pnrpnratinn

SERVICE ORDER NO..

CITY. STATE. HP dUfjftn, QflRIO PICK UP DATE.

TBUCK. UNIT. 1.0. NO. DATE

NO.
DISPOSAL METHOD

Aooneai ?fiflfl Warlrman M<11 Rnarl DLANOFU. OTHER

arr. STATE, zr Whitftitr, CA

TYRD OM PfllNTIO nAl NAME t 8KMMTUM

OEM

™*)*d7J&f)
OQ

OUDMEW L A

S B
RTACO

TONS

Z2JO
HWOF

NONE DISCREPANCY



COUNTY SANITATION DISTRICTS OF LOS ANQEIES COUNTY • REFUSE DISPOSAL RECEIPT 9219048

1207580 . CASH BP91843 PH

38.60 16.50 22.10 3 .99; pER TON, . $485.98

11/03/92 40.49 6 JA

I
I IOAD CODES: -
, I -bfw.

)' 7-5o»dWl
3 -HoidToHowll.

| . 4-MMmum
> 3 - Non-H<uaitlow liquid
I

M95.98

IF TOTAL AMOUNT IS NOT COMPUTED, PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT

1 I

i i



• , NO. 15191
NON-HAZARDOUS WASTE DATA FORM

Unocal SS*:4357—11280 National Blvd. Culver City
Unnral Harardous Materials Analyst_________

911 Wnshlre Blvd. Suite 1010 ..—•"X

VOLUME.

cm.STATS.ZIP Los Angeles f CA 90017

1 CONTAINERS: MO. . WEK>HT.

TYPE:
i— i TANK f— I OUUP
LJ TRUCX LX TBUCK

Soil

__.
LJ DRUMS

__. __
U CARTONS U OTHER.

99-1001

GENERATING PROCESS.
COMPONENTS OF WAS'

IIST Removal
Of WASTE PPM

».________________

4. ____________________________

PROPERTIES: pH 7-1Q LjJ SOLID

HANDLING INSTRUCTIONS: WoUf ^PD

SLUOQE O SUffWY D OTHER.

t>*>* whan

THE QENERATOH CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZARDOUS. .Urn 10-30-92

TYPED OB PRINTED fpJL NAME t S<ONATURt DAT!

EPA
(A
NO.

ADOH£S8.

CITY,STATE.ZIP f^r«nn, f?A

SERVICE ORDER NO..

PICK UP DATE _^

TBUCK. UNfT. I.D. NO. /dlVy
/

UAM, Piipnto Hill landfill

PTPllD OH PWmSD^UONAME i SMNATVHg /OAT1

EPA
LO.
NO.

ESB ?flnn WnrlfiMn Mill Road

DISPOSAL METHOD

(j(l LANOFU. G OTHER.

CTTY.STATE,w tfhltt^gr, CA '90601

PHONE NO. 31Q-fiQq-3

TYPED OBI rNAME 4 StONATUNC
ill

DATE

OEM

TMMt

OO

OLD/NEW L A

S B

HTJCO

TOM

NONE

^/7^t-7S



INTY SANITATION DISTRICTS OF LOS ANOEUS COUNTY - REFUS! DISPOSAL RECEIPT 9219548

? 1955 4\ , ;•••;..v><gV:* 11/0,3/32;. ;07.51

USR^
[. , .. , ^ . , TOTAL AMOUNT
•̂••••̂ ^̂ ^̂ •••̂ •••̂ •̂ •v

) CODES: «
'UM •

;,dRB
-dloHandl.1 (l

mHmiMlewUqn

O.

• •

>id

... ,. ;„ , -.,„.- , «,;* r|^v^;t' v v « # v • ̂  p 5?^
, , , . , - . . ,,^ f.;. 4 • . . • . • • ; ' • . . . . . . . . .' ' .. -" •• ^^^^

. i "" ::; ̂ ^̂ BBBBBIIHBM
"'"'THISREI

!•' l.Oi i p
:EIPT
LEASE

IS VOID IF ANY H
READ AND OBSERVE

AND
RULE!

WRIHEN ENTRIES ARE
S ON REVERSE SIDE OF pllS

i

. I

91
CONTAINED.-;*/
RECEIPT

;*r < : 1



-r- NO. 15193
NON-HAZARDOUS WASTE DATA FORM

Unocal SS#:4357--11280 National Blvd. Culver City ">'•
Unocal Hazardous Materials Analyst______________

911 wnshire Blvd. Suite 1010 NO.

CITY.STATE.Z.P Los Anoeles. CA 90017 PHONE NO. ( 91 ?) Q77-fttiQ<;

TYPE:

CONTAINERS: Me.

D TANK ,-,
TRUCK Lid

VtXUUE . WEK3KT.

DUMPDUMP _. _.
TRUCK LJ DRUMS U CARTONS D OTHER.

WASTE DESCRIPTION
COMPONENTS OF WASTE

OENERATINQ PROCESS |J,ST
COMPONENTS Of WASTE

99-~

PROPERTIES: p" 7-10 |jjp SOUC D UOUIO D SLUDGE O SLURRY D OTHER.

HANDUNOINSTRUCTION* Wear appropriate safety gear when handling.

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100H
NON-HAZARDOUS. t11m Adams 10-30-92

TYPED Oft PRINTED FyQ. NAflE i SIGNATURE DATE

AOOAESS

PadtMr Environmental Management Corporation

?Q4S E. Carson Street_____________ SERVICE OROEM NO..

OTY. STATE. ZIP. Carton. CA 9081Q POC UP OATE<Z_

MAUB J>jjentft H111 Landfill

ADDRESS. 2800 Workman Hill Road
DISPOSAL METHOD

LANDFHX D OTHER.

cnv. STATE. ZIP Wh1tt1er. CA"9Q6Q1

310-699-3376

OEM

nuMi

OUVNCW

TYPED OM PHNTED FVHJ. NAME t SMNATIME

TOMS

RT/CO MWOF
NONE DISCREPANCY



jUNiarijpNDJFTRICTS OF LOS ANGELES COUNTY - REFUSE DISPOSAL RECEIPT 9218990

1207123 CASH teP91838 FH 11/03/92 09.18 6 JA

.̂':.-̂.50 21.98 3 ..' J $21 .99 PER TON $483.34

•PUP - ' : ' - *».\V -• '• ' . ;
^k- * (»• - : • j 1 WIML MfVlWUtN I

:'• ^tfv ; • • - ' • "* j 1 ;* $483.34
LOAD CODES:
I l«hn«

2 • Solid ra
3 -HwdToHondl*
4 -M
5 -N

1

Inimum

on HazanJoui Liquid

j

1

'

* i

i

^̂ ^̂ MMM^̂ M^M Ĥ̂ .̂̂ B.̂ î .̂M .̂̂ ĤgMî ^̂ .̂ ^̂ ^̂ M B̂.Mg

*̂ .̂
•••̂ •̂̂ ••••̂ •̂ ••riMî iM^̂ ^aH^^ *̂_

^^H ^̂ 0̂  PLEASE f̂l
Th IS RECEIPT IS VOI

PLEASE READ A

'

DIP/
NDO

^NY HAND WRITTEN ENTRIES ARE CON
BSERVE RULES ON REVERSE SIDE OF THIS RECEIP

s

:

I

TAINI
T

ED.



• S /HO. 15194
NON-HAZARDOlJS WASTE DATA FORM

Unocal SSf:4357— 11280 National Blvd. Culver City "°
Unocal Hazardous Materials Analyst _ _

911 Wllshlre Blvd. Suite 1010

Y. STATE. ZIP Los Angeles, CA 90017

TYPE:

CONTAINERS: NO.

Q TRUCK

VOLUME.

PHONE NO. ( 213 ' 977-6596

_ WEIGHT______________.

TANK r-i DUMP
UJ TRUCK D DRUMS D CARTONS D OTHER.

WASTEDESCRIPTION Non-HaTarrinijs 5o<l_
COMPONENTS OF WASTE PPM

i Son_________

GENERATING PROCESS __llS
COMPONENTS Of

Jp souo D uouio D stuooe D SLURRY D arytfojUUtJ (_^/6Lt^£^

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZARDOUS.

TVP6D OR PRINTED FytCNAME t 8K3NA'

ur Pacific Environmental Management Corporation

2045 E. Carson Street

CTTY.STATE,SP Carson. CA 90810

——— 310-513-2100
4P7/6&6

TRUCK. UNff, 1.0. NO.

SERVICE ORDER NO..

PICKUP DATE____

.^ Puente H111 Landfil

ADDRESS. 2800 Workman H111 Road
DISPOSAL METHOD

UNDFU. O OTHER.

Y.STATE.BP Whlttler. CA 90601

——— 310-699-3376

TYPED OR PfUMTEO FULL NAME *SIQNATU« ' DAli

OEM

/3-(fl3C0f

oo .'•• '

OUVNEW L A

S B
RT«O

TON*

NONE DISCREPANCY



COUNTY SANITATION DISTRICTS OF LOS ANOELfS COUNTY • REFUSE DISPOSAL RECEIPT 9219015

. •1207366 -CASH BP91656 PH 11/03/92 10,04 6 JA

38..91 16.00 22.91;;" 3̂ :.;̂ ?̂' PER.. TON -*503.79 , ' *-.

LOAD CODES:
1 B.lu*. *
2 Solid Fill
3 • Hoid To Hand)*

5 Noo Hoiordoui liquid
I

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PIEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



o-l

09

ui

. ,t NO. 15214
NON-HAZARDOUS WASTE DATA FORM

Unocal SS/.-4357—11280 National Blvd. Culver City ""•
Urmpfll Ha7arrtnn< Mafar la lc

ADDRESS Q11 mUMro Rlvri. SiHtc
pnonu

NO.

crrr STATE. ZIP I n<: Qfin|7

CONTAINERS: NO. VOLUME.

PHONE NO. I 313' 977-GDOG

_ WEIGHT____________________

TYPE: D TANK i—I DUMP
TBUCK

DUMP n n r—i
TRUCK U DRUMS LJ CARTONS U OTHER.

WASTE DESCRIPTION .
COMPONENTS

QENERAT1NQ PROCESS .
COMPONENTS

PROPERTIES: <* 7-40 Q 6OUO D UOWO Q SLUOQC D SLURRY D OTHER.

HANDLEINSTRUCTION*: Wair ippropr1«t8 stfgty gear whanJtaodMng.—
THE GENERATOR CERTIFIES TKAT TW6
WASTE AS DESCRIBED IS 100*
NON-HAZARDOUS.

TYPED OB PRINTED FUfrt NAyE 4
10-30-92

OATf

Pacific Env1 ronirun tft 1
EPA
ID.
NO.

SERVICE ORDER NO.

PICK UP DATE .. STATE. ap Carton. CA 90810

TYPED CPWNTEO FUU NAMrt WMATUM

? 0
DISPOSAL METHOD

LANDFILL O OTHER.

CITY. STATE. ZIP

TYPED OR

OEM

TRAN8

OUVNEW

S B
RT/CP

TOMS

MVKV
NONE DISCREPANCY



• !•«*>.

COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY '-'• REFUSE DISPOSAL RECEIPT 9219011

1207234 L.. CASH , 9 1 6 5 5 .I
'

11/03/92 09.40 6 JA. ^ <*,<..*:* /
*•*' •'!._?_ ..•**!! I _ _ _ _ • _Ni> rf* ' *•'*' '•" ' _ " ' .

LOAD CODES: -J.i' *k«
1 .R^iit-* "" -•• I'-'!"}-**-'"!

; S • Non-HownJou. liquid
"!fl"

IF TOTAL AMOUNT IS NOT COMPUTED, PLEASE
RETURN TO SCALE FOR WEIGHOUT.

VDjD IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.',;,': -
'PLEASE READ AND OKERVE RULES dNREVEIttE SIDE OFTHIS RECEIPT ^, t*

r i I I



• • • - . - J N O . 15187
NON-HAZARDOUS WASTE DATA FORM

Unocal SSf:4357--11280 National Blvd. Culver City '•*•
Unocal Hazardous Materials Analyst_____________

.„*,*« 911 wnshlre Blvd. Suite 1010

CITY.STATE.ap Los Angeles, CA 90017

, . •
frr? rtt 1 on* IPH102392- 1

PHONE NO. ( 213) 977-6596

CONTAINERS: MO. . VOLUME _ WEIGHT.

TYPE: D TAMK |—i DUMP
TRUCK Ud TRUCK D DRUMS D CARTONS OTHER.

WASTE DESCRIPTION -W*7£ rffO"S
COMPONENTS Of WASTE

OENE«ATINOPROCESS ——LIST Removal
COMPONENTS Of WASTE

PROPERT1E*: p« 7-10 [$ SOUO O LXXNO O SLUDGE D SLURRY O OTHER.

MANouNonsTRucnoN«: Wear appropriate safety gear when handling.

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZARDOUS. J1m Adams 10-30-92

TYPED OR PRINTED RA/NAUE-i SIGNATURE DATE

AOOflESS

Pacific Environmental Management Corporation

__2045 E. Carson Street_________________ SERVICE ORDER NO..

CfTY, STATE. Xf. Carson. CA 90810 PCX UP DATE .

Puente H1T1 Landfill

———— 310-513-2100

TWCK UNIT. 1.0. NO. U JUT'

AnoafUL 3800 Workman M111 Road

CITY. I

DISPOSAL METHOD

D UNOFU. D OTHER.

Wittier. CA 90601

——— 310-699-3376

TYPED OR PWfTED .TUBE DATE

00

OLD/NEW

RT/CO

TONS

NONE DISCHEPAMCV



COUNTY SANITATION DISTRICTS Of IOS ANOtUS COUNTY • RIFUSf DISPOSAL RICilPT 9218919

11/02/92 ̂ 07.40 61206698 • CASH- "i BP91841 PH

^ i' $461̂ 16 -• ,. .A, - i



a—* - NO. 15200
NON-HAZARDOUS WASTE DATA FORM

Unocal SS#:4357--11280, National Blvd. Culver City •*•
-*UE Unocal Ha?ardous Materials Analyst___________

rear*
911 WHshlre Blvd. Suite 1010____________ "*

CITY.STATE.ai> Los Angeles. CA 90017

WAJ;TP pgaeniPTinn Nop-HjmnlOUE Soli______________ QEKFIUTIMQ fanr.rss MCT Pgnfw.il
COMPONENTS OF wVISTf "lla1JU* JUMj % COMPONENTS t* *AStT m° V« '

99-100ii s._______________

CONTAINERS: NO.

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZARDOUS. ___

Carsnn CA

M 2800 Workman Hill Road

OTY.STATE.»• W'hlttfer, CA 9Q6Q1

3in-fi9Q.-3376

PHONE NO. ( Q77 .65Q6

VOLUME. WEIGHT

TRUCK D DRUMS D CARTONS D OTHER.

D LIQUID D SLUOOE D SLURRV D OTHER.

.Hm Arlam*/
TYPCP OB PRIMED FDll NAME t SIGNATURE DATE

Paclflr Fnvirnnmpnt*! ManagomAnt

SERVICE ORDER NO..

PICK UP DATE ————

ft. 7x1,
TYPED OR PRINTED FULL NAME * SIGNATURE 'Q/T! '

DISPOSAL METHOD

LAWFUL D OTHER

TYPfO OR PWNTW FULL NAME » SIGNATURE ^ " ^ ''OAfe

OEM

™*N*/p<?r^7//
\ \* — \ \_

OUVHEW

-t- v-
-V\

L A

S B
RTAO\

TONS

W30
HWDF

NONE DISCREPANCV



r-.

COUNTY SANITATION DISTRICTS OF LOSANOELES COUNTY • REFUSE DISPOSAL RECEIPT 9219066

1207674 .CASH BP91841 PH 11/03/92 11.08 6 JA

,38.40 16.50 21.90- 3 ;. $21 .'9,9 PER TON .$481.58 .,

) LOAD CODES:
1 S.Kn.
2 -SolidFill
3 - Moid To Holla'1*
4 • Minimum

5 - Non-Hozardoui liquid

$481.58

IF TOTAL AMOUNT IS NOT COMPUTED. PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



NO. 15192
NON-HAZARDOUS WASTE DATA FORM

Unocal SSI:4357--11280 National Blvd. Culver City ">• _£
Unnral Hararrinus Materials Analyst___________

ADORE SS. 911 WHsMrp Blvd. Suite 1Q1Q
PROFILE

NO.

COY.STATE.ZIP Los Angeles. CA 90017 PHONENO. (

CONTAINERS: NO.. VO4.UUE. WEOKT.

ul M TYPE.
0

D TRUCK TRUCIt D DRUMS D CARTONS D OTHER.

WASTE DESCRIPTION Mon-Hai a rdout Soil
COMPONENTS C*V*ASTE~~' ---- - ff)f

QENERAT1NO PROCESS . IIST
COMPONENTS OF WASTE

iV:PH102892-:

077-fJtiQK

PROPWTIE«: 60UO D UOO« D SUKXJE SLURRY D OTHEB .

HANOONO INSTRUCTIONS:

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100*
NON-HAZAROOUS.

TYPED OH PRINTED FyU NAJHJ 1 SK3NATURE

Pacific Fov1 ronpiont* 1 Mxnxnemont rnrpnratlfln

EPA
10.
NO.

10-30-92
DATE

SERVICE OROER NO..

CfTY. STATE. ZIP QOfilQ PICK UP DATE.

THUCK UNIT, I.Q. NQg fjQj V*f ^ PWNTte
,|<S=X> Ng». ((•?-??

niU. NAME * SIONATUpt' DATE

PupntP HI IT landfill
METHOO

?ftf)0 WnrlfnMn Mill Road OlANOna OTHER

CITY. STATE. ZIP Uh<t.t<ar C.&

TTP16 OR PRJNTEO FUl NAME t SONA

OEM

TRAMS

OLDMEW

S 8
RTJCO

TONS

MWDP
NONE DISCREPANCY



COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY - REFUSE DISPOSAL RECEIPT b ̂  1 d U i U
•*"- ••.'-. 'Ji-,1:'
, : : . . _ m't

1207221 I CASH: BP91649 PH 11/03/921 07.38

3f-.-.-''^3B ; • . ' U:

38.80 16.00 " 22.88 p 3 ' '*21.99 PER TON $503.13 |

LOAD CODES:
1 K«IUM

2 Solid Fid
3 HordToHondl*
4 - Minimum

5 • Non-Hoiofdoirt liquid

$503.13

IF TOTAL AMOUNT IS NOT COMPUTED, PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE HEAD AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



8!

NO. 15218
NON-HAZARDOUS WASTE DATA FORM

Unocal SSf:4357—11280 National Blvd. Culver Cfty •»
Unocal Hazardous Materials Analyst_____________

911 WJlshlre Blvd. Suite 1010

CITY. STATE. ap Los Angeles. CA 90017

CONTAINERS: Me.. VOLUME.

TYPE: D TAMK |—j DUMP I—I l~l I—1
TRUCK UQ TRUCK U DflUMS LJ CARTONS LJ

X
OTHEfl.

WEK5HT

WASTE oescwonc*
COMPOMEMTS Of WASTE

QENERATINQPROCESS ——LIST Removal
COMPONENTS Of WASTE

r; , pM7-10 j(] 80UO ~D UQOO ^ D StOOOt" . D 8LUWW D OTHCT.

Wear appropriate ?afpty ggar when handling.

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZAROOUS. 1Q-30-92im Ariams ^

TYPet) Oft PBIMTEO Fl/U. N>

Pacific Environmental Management Corporation

2045 E. Carson Street _____
Y. STATE, ap garsonf CA 9Q81Q______ \

Jl£tii2d21flQ____

SEfMCE OAOEfl NO. .i_

PICK UP DATE.

TRUCK, unrr. r.o. HO. y g y/o ^ -p

i« Puente Hills Landfill

AOCMEM.

crrr. Whtttier. CA 90601
-J"

310-699-3376

TYflOOH

OBI

TMM

CO

OUMMW L A

8 B
KTWO

TONS

HWV
NONE

;'f



I
COUNT? SANITATION DISTRICTS OF LOS ANGELES COUNTY • Rf FUSE DISPOSAL RECf IPT 9220424

DAD CODES:

MMnvm
Nwi Hoiofdwn liquid

IF TOTAL AMOUNT IS NOT COMPUTED, PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THIS RECEIPT IS VOID IFANIY HAND WRITTENENTRIES
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



V
NO.

NON-HAZARpOUS WASTE>pATA FORM
Unocal 351:4357—11280 National Blvd. Culver City •«•

•.....- Unocal Hazardous Materials Analyst *______

AOOAESS. 911 WHsMre Blvd. Suite 1010

CITY. STATE. OP . Los Angeles. CA 90017 PHONE MO (9M) CTT-CKQK

CONTAINERS: MO. VOLUME. WEWHT.

TYPE:
.—, TANK
[J TRUCK

DUMP
TRUCK

1—1
U DRUMS n CARTONS a OTHEH.

WASTE DESCRIPTION
COMPONENTS OF W

QENEfUTINO PROCESS ———*J5T

COMPONENTS OF WASTE

rn7-lQ ^] SOLJO D uouio O SLUOOE O SLURRY O OTHER.

mun.̂ n«igmiifmn»i«. Wflar appropriate safety gear whon handling.

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100H
NON-HAZARDOUS. 10-30.99

TYPED OH PRINTED FULL NAME ^SIGNATURE OATi

Pacific Environmental Management Corporation

2045 E. Carson Street_____________ADDRESS

CTTY. STATE. Of.

———— 31Q.S13-21QO

Carson. CA 90810

PUftftte Hills Landfill

TBUCK. UNIT. 1.0. NO.

... 2800 Workman M111 Road JO LAMDFU. D OTH«.

cmr.STATE.w Whlttler. CA 90601

——— 310-699-3376

A
TYPED OH PMMTED FULL NAME 4 MNATUHC

L, \,.
DATE

OBI

THAN* j^V^fl'l.

00

OLD/NEW L A

S B

RT/CO

TONS

MWOF
NONE

-



-.,12249171 CASKET PR39693 PH
'.i " I - •*••' »* 1 * *. . ' \

27.66 .<" '16.50 11V1& 121.99 PER TON *. - $245.41

'JTAl /•'.MOUNT

LOAD COOES,'*-

P
I
I

I
t
I
I
I
I
I
I

IF TOTAL AMOUNT IS NOT COMPUTED. PLEASE
RETURN TO SCALE FOR VVEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT -- .

} /->.?• A-,



u. V>" -^^ KURfc^ NO. 15202
NON-HAZARDOUS WASTE DATA FORM

* » , < * • ' ID.
Unoctl 551:4357—11280 National Blvd. Culver City ">•

-T llnnrnl HIT "•*""« M«t.P>H«K Analyst.

Blvd. Suite 1Q1Q

art STATE.ZIP I nc Ann»1t»s, CA 90017 131 B77-6596

CONTAINERS: NO.

GABIONS D OTHER

QENERATINa

p"7-!Q EI nuo D uouo D suxx» D SLUMIV D OTMEM

approprlita safaty paar when handling
THE GENERATOR CERTIRES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZAROOUS.

TYPED OR PMNTEO FWU. NAME 4 SK3NATUAE

shw:tj( S'.tfCffij'*- i i L
T*1^C«PP«B«OPUltT«i*IE»SKWAJUBEi_JI>

. 9Qnn Unrlrnutn Mill Rnad



COUNTY SANITATION OtSTMCTS OF IOS ANQ1US- COUNTY *• RIPUSI DISPOSAL RICIIPT

.f77-.,^- 1A.OO •"• 20.77
^ - .-••->*.<,•

2 - Solid Rll
3 • Hard To Hondl*
4 • Minimum
5 • Non-Hazardous Liquid

IF TOTAL AMOUNT IS NOT COMPUTED PLEASE
RETURN TO SCALE FOR WEIGHOUT. •'

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT

• , j



. NON-HA2ARPOUS WASTE DATA FORM
________.___________

Unocal SS*:4357—11280 National Blvd. Culver City
..AH. Unocal Hazardous Materials Analyst____________

911 WHsMre Blvd. Suite 1010 _______

Los Angeles. CA 90017

CONTAINERS: NO.

TANK ,—, DUMP

PfOPCimcS: p»<7-lQ 5] SOUO D UOUC D SLUOQI D SUJWtV D OTHtft.

W»ar annrorlatg safet ear when handlin".

THE QENEHATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100H
NON-HAZARDOUS.

Carson. CA 90810

PHONE NO. _2io=Jii3=2iQ
TRUCK, UMT. 1.0.

Piinnte H11U Landfill

M ?«nn Uorlmun Mill Road

310-699-3376

( 213) 977-fiSQfi

VOLUME. WEJOKT.

f—i DUMF i—i f—i
Q, TRUCK U OKUMS U CARTONS

COMPONCNTS OF WASTI

J1m Adams •92
TYfCO OH PRINTED FVJ^ NA«i€ t SKJMATUm DAT!

AU» Pacific Envlronmgntal Management Corporation

?Q4S E. Carson Streat_____________ SERVICE one* NO. .

PICK UP OATt ̂ __

TYfEP OH PNNTED FUU NAME 1 SWNATUW DATI

BD LANOFU. O OTHBI.

Whlttler. CA 90601

^ 'R .
MTE

OfN

"^ <tZ,W^
en

OCttNtW L A

8 B
i

ATlCO

»

TONS

^

HWDF
NONE

--1

OWCHVAMCV



r t

'3f

•OUNTY SANITATION DISTRfCTS OP LOS ,f£-]J»FUSE DISPOSAL RECEIPT 9164147

'.22,439-1

4Z. 25W - 16.00>t>!26.25V•

11/14/92 07.23 ., \3%

99 >ER TON *577.24

ir -

THISRECEJ

if TOTAL AMOUNT is NOT COMPUTED PITAS*
•' E TURM TO SCAlf: f OR V.'EIGHGUT ' -

;Ahfif^AND .WRITTEN ENTRIES ARE C
OBSERVE RULES oriuyiicse SIDE OF THIS w



.V >

.
>NOM>HAZABPOUS WASTE DATA FO^

Unocal SS*: 4357—11280 National Blvd. Culvtr City "°
.u. llnnnl H»7»rrlftus Materials 'Anal vst

Oil mithlro Blvd. Suits 1Q1Q

crrr,STATE.OP Ins Ang*1»*. CA 9QQ17

CONTAINERS: N*

TANKD TwJoc Q T r n c

THE OENEMATOO CERTIFIES THAT THE
WASTE AS OE8CWBEO IS 100%
'^ • '

r.n rpora 11 on\____

\

nrtDOK fMtltO FULL NAME ft 8MHATIME "/ ~ '*- o*Tf

UAU« Pucnta

OTY. gTAT^ v UhittTAr, CA 9QJQ1

310-699-3376

TVTCO OM PNNm nu. NAMI A tHNATUIV



ANOIUS COUNTY

LOAD CODES:

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT

'm^^^^^K



NO. 15203
NOfKflAZ^BDOUS-WASTE DATA FORM

Unocal SSf:|357—11280 National Blvd. Culver City £
...„. Unocal Hazardous Materials Analyst__________

AOORESS. 911 W11shire Blvd. Suite 1010

r. STATf. ZIP . Los Angeles. CA 90017 PHQM*MQ ( 2 1 3 ) Q77-fi5Q.fi

TYPE:

CONTAINERS: NO.

D THUCK

/
VOLUME. WEKJHT.

TANK -j,
D DRUM* D CAMTON8 D OTHER.

WASTE DESCRIPTION Non-Haza rdous Soil
COMPONENTS OF WASTE PPM

, son_______ __
QENERATINQPROCESS —UST Removal

COMPONENTS OF WASTE PPM

99-IQOt

PROPERTM: pH?_LlP- C aOUD • • -> D UOUO D SLUDOE D SLUIWV D OTHER.
. x'

Wear appropriate safety gear when handling.HANOUNQ MSTMUCTONft .

THE QENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NOI*MAZARDOU8. _________ Jim Adams 10-30-92

TV?EO OR PMNTEOfUU. MAME 4 StONATUffi DAT!

Environmental Management Corporation

2045 E. Carson Street SERVICE OROCH NO..

OTV. STATE, BP

PHONE NO.

TBUCK. UNIT. 1.0. NO.

Carson, CA 90810 PICXUPOATE.

/W€D 0« PRINTED FUU. NAME 4 SWNATU8E

___. Puent* H11U Landfill
... 2800 Workman Hill Road UANOflU. D OTMCR.

OTY. STATE. BP. Wh1tt1er, CA 90601

PHONE NO.. 310-699-3376

TVTCD on pmnra PUU. NAME 4 SWNATURE * 1 OATC

OEM

flw-^UAVH
oo

ni,m*«- L A

S B
HTACO

TONS

1(.>U&
HVWF

NONE DWCMEMNCV



[ ̂ ou^^j^

"1224371 [ . .CASH ^39689 | PH

••••L
^676^1 3 ' $21.99 PER

LOAD CODES:

2 -Solidfill
3 . HordToHondU
4 .Minimum

V-N,
> <"•

-*<>

IF TOTAL AMOUNT IS NOT COMPUTED PLEASE
RETURN TO SCALE FOR WEIGHOUT.

) IF ANY HAND WRIHEN ENTRIES AKC v-wm/.
1 OBSERVE RULES oWREVlRSE SIDE OF THIS RECEIPT

lev*:-

-wiiV * -. '^^'JS&f&'V-i^r .yc-e*5A * -. '£':^'>*&i
îP^v^-SfaS^•»vV-v<.- - Irf o^MWEdK
'•-«- ..si£-.«R*v jf^-sr::



.

^ ^ . • ; ' N O .
WASTE DATA FORM

Unocal SSI:4357—11280 National Blvd. Culver City
MAM. Unocal Hazardous Hatarlali Analyst___________

*™-M ~911 HUsMre Blvd. Suite 1010_____

CITY. STATE. OP. Los Anoeles. CA 90017 (213. 977-6596

CONTAINERS: NO. . J- VOLUME . WEWHT

TYPE:

WASTE DESCRIPTION
* -

D TANK I—. DUMP ( - 1 1 — 1 I—I
TRUCK l» TRUCK U ORUMS U CARTONS U OTHER.

n-H»T»rHnnc Sni1__________ aENERATMQ PROCESS .
COMPONENTS OF WASTE

PM7-10 §] souo Q SLUOM D SUJRRY D OTHER.

THE QENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZARDOUS. Jim Adamt

TYPED OR PRINTED f^U. NAME * SIGNATURE

.^ Pacific Environmental Management Corporation

m^tJ''>' ̂ 45 E. Carsô ^̂ g.tt'_______̂ 3̂'">

art,STATE.ap Carson. CA 90810 _____________

SERVICE ORDER NO..

POC OP DATE ___

10-30-92

31Q-513-21QQ !(£ Sttrr.
. UNTT. 1 TYPED OR PRINTED FULL NAME * SIGNATURE

***- Puantg Hills Landfill

2800 Workman H111 Road LANOntt L_l OTRW.

DATE

OTV. STATE, ap Uh1tt1er. CA 90601

i——^ 310-699-3376

OLONIW

TYPED OK PNNTED FUU NAME t SKUMTUV

TONS

IRDCD
NONE



Ftttt pttPOSAt RECEIPT 9164140BOUNTY SANITATION DISTRICTS OP LOS ANOIUS COU

feRECEIPTISVOIDIFA



N ,
HAZARDOUS WASTE DATA FORM

Unocal SS*:4357--11280 National Blvd. Culver City
>.AU. Unocal Hazardous Materials Analyst

AOORESS. 911 W11shire Blvd. Suite 1010 NO.

CITY. STATE. ZIP. Los Angeles, CA 90017 PHONE MO. ( 077-KKQi;

TYPE:

CONTAINERS: NO.

O TRUCK

voun v WEMKT.

TANK pg DUMP
La TRUCK DRUMS a CARTONS D OTHER.

WASTE DESCRIPTION Non-Ha?i rdou s Soil
COMPONENTS OF WASTE PPM

son_______ __
OENERATWO PROCESS ———UST BftBmv-V

COMPONENTS OF WASTE

99-TQQt

r" 7-10 QQ SOU) D UOM0 D SLUOOC D SUMWV D OTHER.

—̂——̂ .̂ rv̂ . Wear apprQprlate safety gear whan handling.
THE GENERATOR CERTIFIES THAT THE
WASTE AS OESCR18EO IS 100%
NON-HAZARDOUS. ______

nrpEO OR pRuneo fau. NAME » SIGNATURE

v^ Pacific Environmental Management Corporation

Ann»«. 2045 E. Carson Street__________________

CTTV.STATE.of Carson. CA 90810____________________ PCX UPDATE.

——— 310-513-2100

TRUCK. UNIT. 1.0. NO. ) ̂  T; 0 / *} f /y TYPEEiOR^^PRINTEDPUULNAMt14adMATXIRE O«l

^^ Puente Hills Landfill

.M 2800 Workman Mill Road JP LANDnU. D OTVBI.

CTTY. STATS. ZIP , Hhlttler. CA 90601

PHONE NO.. 310-699-3376

"E.T.
TYPED OR PRINTED PXJU. NAMC-4 SONATUME DATE

OEM

™*1* (Zl^V\-'>

OQ

OUMEW L A

S B
KTCO

TONS

[Q( tt$

NONE OMOREPANCV "̂



COUNTY SANITATION DISTMCIS OP 10* ANOIUS COUNTY • REFUSE DISPOSAL RECEIPT 9 16 45 0 S

ANY HAND WRITTEN ENTRIES AJt̂ uONiAiiNCUr̂ .̂̂ ^
RYE RULES ON REVERSE SIDE OF THIS RECEIPT^ , r^ £X* fl~



NO.NON-HAZARDOUS WASTE DATA FORM
Unocal 551:4357—11280 National Blvd. Culver City

_.!.., Unocal Hazardous Materials Analyst__________

.̂ «« 911 HUshlre Blvd. Suite 1010__________________

CITY.STATE.ap Los Angeles. CA 90017_______________

CONTAINERS: NO. . VOLUME . WEIGHT

TYPE: D TRUCK 51 ™£< D DRUM. D CARTON. D OTHCT.

WASTE DESCRIPTION Non-Mar*rdnin
COMPONENTS OF WASTE

Sn-M

GENERATE PFKXEM ———IKT ff ftmny^ ]
COMPONENTS Of WASTE

99-innt

PAOPEMTOI: pMZri_lrp ~60UO D UOUtO . D SLUOOf D SUffWY D OTMBt.

Wpar appropriate safety gear when handling.

THE GENERATOR CERTOES THAT THE
WASTE AS DESCRIBED IS 100H
NON-HAZARDOUS.

Pacific Environmental Management Corporation

2045 E. Carson Street________________________

Carson. CA 90810 __
SCflVICC OfVCM NO..

crrv. STATE. ZIP

.——,* 310-513-2100

TRUCK. UNIT, 1.0. NO.

POC UP DATE

~&-

*._- Puente Hills Landfill

2800 Workman Hill Road OTHEH.

OTY. STATE. » Hh1tt1er. CA 90601

,«-«, 310-699-3376

Rn-J "R J-a/i4\
TY-BD OH PWNTEO FUU. NAME *

i . ii
MTE

am

T""" \tl^oT
00

OUM4CW L A

3 B
RTCO

TONS

n$\
HWCy

NONE

1

/•
. --/...,

WSC-EPANCY ;



U. -

< COUNTY SANITATION DISTRICTS Of LOS ANGELES COUNTY - REf USE DISPOSAL RECEIPT 9164506

1224907- CASH BP39712 PH 11/14/9? 1.0.00

38.51 16.00 22.51 3 $2.1.99 PER TON t<!9<1.99

LOAD CODES:
1 •«•(«•
2 -SolidFIB
3 -HofdToHondl*
4 -Minimum
5 - Non Hotardoui liquid

TOTAL AMOUNT

IF TOTAL AMOUNT IS NOT COMPUTED. PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



•**" " W,*v:P V ;'. , NO. 15208
NON-HAZARDOUS "WASTE DATA FORM

v ,

Unocal SSI:4357—11280 National Blvd. Culver City
Unocal Hazardous Materials Analyst

911 HUsMre Blvd. Suite 1010

CITY,STATE.T» Los Anoeles. CA 90017

CX3NTAINERS: NO.

TANK i—I BUM*
TYPE: D TRUCK (33 TRUCK D DRUMS D CARTONS D OTHER

WASTE DESCRIPTION Nqn-Hft7B Hout Soil
COMPONENTS C* WASTE ~~" ~~ " PPM

PROPEMTICfc > fpwZ=_lH D 60UO D UQUO D SLUOOC D SLUW^ ^Q'OTHEM. f ^ - «^

Waar appmpHat* g^fgty gur

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZARDOUS.

TYPED OR PfUKTEp'fuyNAME t SKJNATURE

mug Pacific Environmental Management Corporation

n 2045 E. Carson Street

Carson. CA 90810

———— 310.S13-21QO

Puente Hills Landfill

« 2800 Workman Mm Road UNOHJ. D OTHEM

WMttierJ CA 90661

TYKD OH PNNTtO FUU H*ME t 8WNATUHE



COUNTY SANITATION DISTRICTS OF LOS ANGEUS COUNTY - REFUSE DISPOSAL RECEIPT 9220993

12Q879.0 , CASH ,, fcF-91653 PH 11/0'1/92 09.09

37.36--- 16,10 •- -21,26 '3 - « • $21.99 PER TON

t $467.51

LOAD CODES: b-
IF TOTAL AMOUNT IS NOT COMPUTED. PLEASE
RETURN TO SCALE FOR WEIGHOUT.

THf̂ ftiECElPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
' '• - PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT

I I



I':J3&F • V '. 'T - . .' ' \~ . . ' • ' ̂  NO. 15209
' v NON'HAZARDOUS WASTE DATA FORM

fe

Unocal SSI:4357—11280 National Blvd. Culver City
Unocal Hazardous Materials Analyst _____

ADOftgsa 911 Wllshlre Blvd. Suite 1010_____________

C/TY.STATE,Z,P Los Angeles, CA 90017_________

CONTAINERS: NO. . VOLUME

TYPE: D TRUCK 3 TBUCX D DBUMi Q CARTONS D OTHER

Non-Hazardous Soil *
~COMPONENTS Of WASTE

Soil 9JblflQi

OENERATINQ PKXXB8
COMPONENTS OF WASTE PPM

\

PROPERTIES.- (p GOUO O uouo D SUJOM D SLumr D an**.

Wear appropriate safety gear when handHnq.
THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100%
NON-HAZAROOUS. J1w Adams 10-30-93

QATC

PHONE NO..

Pacific Environmental Management Corporation

2045 E. Carson Street____________

Carson, CA 90810______________

310-513-2100

SERVICE OflOGft NO..

. 1.0. NO. TfffO OATKNTEO FUU NAME t SIONATUME DAT!

Puente Hills Landfill -PH
EPA
ID.
NO.

M .800 Workman Hill Road O LAMOm O OTXBN.

Whlttler. CA 90601

PHONE NO.. 310-699-3376

TYPtO.CjB PRINTED fUU. MAMB IUU»Hf1Vim

OtN otawew

meo

TON*'

HWDF
NONE



NO 15m
NON-HAZARDOUS WASTE DATA FORM

fPA
1-0.

Unocal SS*:4357— 11280 National Blvd, Culver City "°
Unocal Hazardous Materials Analyst ________

911 W11 shire Blvd. Suite 1010

CTTV. STATE TV Los AnoeTes. CA 90017 PHOMEMQ ( P I?) Q77-KtiQ<;

CONTAINERS: NO.. VOLUME.

TYPE; D turn. i—l UUMT i—i —, __
TRUCK La TRUCK LJ DRUMS LJ CARTONS U

/
OTHER.

WEIGHT.

Nnn-HayarHniK
COMPONENTS Of WASTE PPM %

99-innx
OENERATWO PROCESS

«._

UST
COMPONENTS Of WASTE

pftorernts: p«7-lQ ^(1 souo D UOUD D SLUCKW D SLUMMY D OTHEK.

Waar appropriate safety pear whon handling.

THE GENERATOR CERTIFIES THAT THE
WASTE AS DESCRIBED IS 100H
NON-HAZAflOOUS^ Jim

ADDRESS

Pacific Environmental Management Corporation

2Q45 E. Carson Street____________

TYPED OM p*UMTeo.fuu.

crrv. STATE, zv.

-**-* 310-513-2100

Carson. CA 90810

TYPED OM PfUNTED FUU. NAME » SKJKATUM

Puente Hills Landfill

TRUCK. UNTT. I.Q. NO.A?

2800 Workman M1T1 Road LANOFU. OTHCT.

CfTY. STATE, 3P. WhJttler. CA 90601

310-699-3376

mutt
TYrCD'O* PWNTO RJU MA&

|t

mco
NONE



COUNTY SANITATION DISTRICTS OF IOSANOELES COUNTY - REFUSE DISPOSAL RECEIPT 9220930 . • -t

,,1008.370 (•••jLfASH/.'r BP39710 PH 11/04/92 • 07.17

LOAD CODES:

? -SoMM
3 -HoidTbHoiKll*
4 -Minimum

5 - N<m Hoxwdow liquid

IF TOTAL AMOUNT IS NOT COMPUTED, PLEASE
RETURN TO SCALE FOR VVEIGHOUT.

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PIEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT



I
J

COUNTY SANITATION DISTRICTS OF LOS ANOEUS COUNTY • REFUSE DISPOSAL RECEIPT 9220535

4 -
5

THIS RECEIPT IS VOID IF ANY HAND WRITTEN ENTRIES ARE CONTAINED.
PLEASE READ AND OBSERVE RULES ON REVERSE SIDE OF THIS RECEIPT
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1.0 INTRODUCTION

At the direction of UNOCAL Corporation, MONTGOMERY WATSON (MONTGOMERY)
conducted a Phase II environmental site investigation at UNOCAL Service Station #4357 located
at 11280 National Boulevard, Los Angeles, California (see Figure 1). The purpose of this
investigation was to explore the potential vertical and lateral extent of detectable fuel
hydrocarbons in the soil in the vicinity of the tank clusters and pump islands. Data obtained
during this Phase II characterization effort is required to adequately assess effective remedial
alternatives available if remediation is deemed necessary. The objective of this report is to
describe the drilling activities and the analytical results. This report has been prepared in
accordance with standard industry practices for site assessments of this type.

2.0 SITE DESCRIPTION

The subject site is located in a commercial/residential area within the City of Los Angeles,
bordered by National Boulevard to the North, and Sawtelle Boulevard to the West. The property
consists of a garage building and associated pump islands built in 1971 (see Figure 2). Two
10,000 gallon single-wall steel subsurface gasoline tanks and one 550 gallon waste oil tank were
installed in 1971, while the 10,000 gallon single-wall fiberglass diesel tank was installed in 1982.
The underground storage tanks (UST) were utilized for the storage of gasoline and diesel fuels
and waste oil. Soil excavation and tank removal and replacement operations were conducted on
September 22, 1992. The gasoline and waste oil tank pits were backfilled and compacted with
clean imported pea gravel once the new tanks were installed.

The activities described in this report were a result of findings from the UST removal and the
subsequent Los Angeles City Fire/Life Safety Violation Notice Number 53745 (see Appendix A).
The UST removal effort described in MONTGOMERY'S Closure Report dated December 1992
identified gasoline contamination near the Eastern corner of the tank pit and underneath the pump
islands and product piping to the South of the tank pit.

3.0 GEOLOGY AND HYDROGEOLOGY

The site is located within the Santa Monica Groundwater Basin. The region is interpreted to be
underlain by Recent Alluvium underlain by the Lakewood and San Pedro Formations. The
surface of the site is covered primarily by asphalt or concrete with underlying aggregate base.
Figure 3 graphically depicts the subsurface soils at the site between 0 and 95 feet below-ground-
surface (bgs). The location of geologic cross-section A-A' is shown on Figure 4. Immediately
below the aggregate base lies approximately 12 to 20 feet of dark brown lean clay with some silt.
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The lean clay is underlain by a clayey silt which is laterally discontinuous and a silty sand whose
thicknesses vary from 5 to 10 feet across the site. A second lean clay layer, approximately 3 to
10 feet in thickness, was encountered at 20 to 30 feet bgs. A clayey sand with occasional
subangular gravel lies below the second clay layer. This clayey sand varies in thickness from
3 to 30 feet. A third thin clay layer approximately 2 feet thick, was encountered 43 and 52 feet
bgs in SB-1 and B-1, respectively. This clay is underlain by a fine to medium subrounded sand.

Regional groundwater studies indicate that the Bellflower aquiclude consists of 20 to 40 feet of
clay and sandy clay extending to a maximum depth of about 50 feet bgs in the site vicinity. The
underlaying Ballona Aquifer is reported to consist of 30 to 50 feet of gravel and coarse sand with
a maximum depth of 70 feet bgs (see Figure 5, California Department of Water Resources
(CDWR)-Bulletin No. 104, 1961). It is reportedly underlain by the Silverado Aquifer consisting
of approximately 100 to 280 feet of sand and gravel, with small amounts of clay. The most
recent measurement taken on June 1, 1992, for the Los Angeles County Monitoring Well #2546K
(Elev. 151.0 feet MSL) located at Olympic and Centinela (approximately 1 mile northwest of the
project site) indicate groundwater at 95.8 feet bgs (L.A. County Hydrologic Records). However,
no groundwater was encountered to a depth of 95 feet bgs (Elev. 125 feet MSL) at the site during
this investigation. The soils encountered in B-1 at a depth of 80 to 95 feet bgs were mostly fine
to medium sand rather than the coarse sand, rounded to subrounded gravel, and cobbles up to
five inches in diameter which reportedly comprise the Ballona Aquifer. In addition, as shown
in Figure 3, there appears to be a gap in the Ballona Aquifer in the vicinity of the site. Based
on the lack of groundwater to a depth of 95 feet bgs, site lithology inconsistent with that
described for the Ballona Aquifer, and regional data which suggests a gap in the Ballona Aquifer
in the site vicinity, it is MONTGOMERY'S opinion that Ballona Aquifer is not present
underneath the project site.

4.0 FIELD METHODS

Three hand-auger soil borings (HB-2 through HB-4), three slant soil borings (SB-1 through SB-
3), and four vertical soil borings (B-1 through B-4) were advanced at the site in the locations
shown on Figure 4. Hand-auger borings were advanced to a total depth of 10 feet bgs and slant
and vertical borings were drilled to total depths varying from 28 to 95 feet bgs. Boring B-2 was
abandoned at 28 feet bgs due to rig breakdown. Slant boring SB-3 was drilled in a southeasterly
direction underneath the pump island in the vicinity of boring B-2. The purpose was to obtain
additional information where B-2 was unsuccessful.

Hand-auger borings were drilled at an angel of 10 degrees from vertical adjacent to pump islands
and product piping. Slant borings SB-1 and SB-2 were drilled at angels of 25 and 20 degrees,
respectively, from vertical in a southerly direction underneath the existing gasoline USTs. SB-3
was also drilled at an angel of 25 degrees from vertical but in southeasterly direction underneath
one of the pump islands. B-1 through B-4 were augered adjacent to pump islands and product
lines. Boring B-1 was drilled through an existing conductor casing, then converted into a vapor
extraction well.



The borings were drilled using a Mobile Acker, a Soil Master-50, or a CME-75 hollow-stem
auger drill rig equipped with 8-inch and 10-inch diameter augers. Soil samples were collected
for the vertical and slant borings at the 10', 15', 20', 30', and 40' intervals using a 2.5-inch
inside diameter split spoon sampler with three 6-inch brass sleeves, with the exception of boring
B-l which was sampled down to 90 feet bgs. MONTGOMERY'S geologist screened soil
samples and cuttings generated from drilling activities to determine the relative concentration of
volatile organic compounds using a hand-held PID. The instrument was calibrated with
isobutylene, a benzene equivalent, prior to use each day. Each soil sample was deposited and
sealed into a four ounce glass jar, and allowed to volatilize for approximately 5 minutes. The
geologist screened the sample by placing the probe into the glass jar's headspace. The measured
headspace values were recorded on the geologic log. Soil from one of the sleeves was then
extruded, examined by the hydrogeologist, and described on the geologic logs, which are
presented in Appendix B.

In the hand-auger borings, soil samples were collected by advancing to the depth of
approximately 10 feet, cleaning the borehole of the cuttings, and driving a 2-inch diameter brass
sleeve through the sampling interval using a hand driven slide-hammer. The soil from the bottom
end of the sleeve was extruded into a glass jar, covered with foil, allowed to volatilize for
approximately 5 minutes, and was then screened with the HNU. The cuttings from the bottom
of the borings were examined and described in the geologic boring logs.

The samplers and sleeves were decontaminated prior to use by scrubbing in an Alconox detergent
solution followed by thorough rinse with tap and distilled water.

The brass sleeves containing samples to be analyzed were sealed with Teflon tape and plastic end
caps. Samples were immediately analyzed for Total Fuel Hydrocarbons (TFH) using EPA
Method 8015(M)-Gasoline and for purgeable aromatics, benzene, toluene, ethylbenzene, and total
xylenes (BTEX) using EPA Method 8020 by on-site GTEL Mobile Laboratories, a California
State Toxics Department certified laboratory for hazardous waste analysis. Selected samples for
total lead (EPA Method 7420) and TFH- EPA 8015(M)-Diesel were transported to the GTEL
stationary laboratory in Torrance, California. An additional soil sample from boring B-l was
collected at a depth of 40 feet bgs and submitted to the Smith-Emery Company in Los Angeles,
California, to be analyzed for pH, porosity, bulk density, hydraulic conductivity, water saturation,
contaminant saturation, air permeability, particle size, nitrogen, phosphate, bacterial plate count,
and total organic carbons. The 40-foot sample was collected to obtain additional data for
evaluation of remedial alternatives in the future.

5.0 WELL CONSTRUCTION

One vapor extraction well (VE-1) was installed at boring B-l due to presence of elevated TFH
concentrations in the soil. The well was constructed of 4-inch diameter PVC blank casing and
0.020-inch factory slotted PVC screen through the existing Conductor Casing CC-1 as shown in

-3-



the well construction diagram (see Figure 6). A filter pack consisting of Monterey #3 sand was
tremied into place using the hollow center of the auger drill string. The top surface of the filter
pack was sounded repeatedly to ensure no bridging. A seal consisting of 3 feet of bentonite
chips was installed and hydrated with approximately 5 gallons of water. The remaining annular
space was grouted to the ground surface with bentonite cement mixture. The well was secured
with a water-tight PVC cap, and the existing 24" by 24" traffic rated steel cover.

6.0 LABORATORY ANALYSIS

All samples were analyzed for Total Fuel Hydrocarbons (TFH) by EPA Method 8015(M), and
Aromatic Volatile Organics (BTEX) by EPA Method 8020. Laboratory results for TFH and
BTEX for the Phase n and the tank removal operation are tabulated in Tables 1 and 2,
respectively. Results of other parameters tested in the B-1 40-foot sample are summarized in
Table 3. Complete laboratory report and Chain-of-Custody (COC) forms for Phase II are
provided in Appendix C.

Chemical contamination consistent with gasoline fuel is apparent in the southeast comer of the
tank pit to depths of 45 feet bgs. The highest TFH result was obtained during the tank removal
operation at Sample location C-l at 12 feet bgs (see Figure 7). Soil samples collected at B-1
from 50 feet to 90 feet bgs indicated BTEX results slightly above the detection limits. The
bottom sample at B-1 at 90 feet bgs showed 0.019 mg/kg of xylenes and non-detect for the
remaining parameters tested.

Limited soil TFH contamination was encountered from surface to a depth of 25 feet underneath
the pump islands adjacent to Sawtelle Boulevard. Soil samples collected underneath the existing
tanks (borings SB-1 and SB-2) did not suggest contaminants levels above the detection levels.
A soil iso-concentration map for TFH and BTEX results greater than non-detect is depicted in
Figure 8.

7.0 SURFACE COMPLETION AND SOIL DISPOSAL

All borings were backfilled with volclay grout to the surface after total depth was reached. The
surface of these borings was finished to match the surrounding concrete or paved areas.

Prior to waste disposal, the soil data obtained during the tank removal operation and this Phase
II study were examined to characterize the waste. Presently UST cleanup sites are exempt from
TCLP regulation (RCRA). Tables 4 and 5 outline the major steps that must be done to perform
a waste classification for a stream. Based upon the calculations provided in the tables, the
generated waste was classified as non-hazardous waste. The drilling contractor placed all soil
cuttings from the borings and all decontamination fluids in 55-gallon drums of the type
recommended by DOT and stored these materials on-site. The drums were secured and labeled
with appropriate non-hazardous waste labels. Pacific Environmental Management Inc. a
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registered hazardous waste hauler transported the soil drums to the TPS Soil Recycling Center
in Adelanto, California. The water drums were transported to the Crosby & Overton treatment
facility in Long Beach. Copies of non-hazardous waste data forms are provided in Appendix D.

8.0 LUFT MANUAL EVALUATION

An evaluation of site conditions and other characteristics was performed using guidance from the
Leaking Underground Fuel Tank (LUFT) Field Manual, (California State Water Resources
Control Board, SWRCB, revised October 1989) to assess whether or not remedial activides will
be required at this site.

Table 4 is a screening list from the LUFT Manual and is intended to determine the applicability
of LUFT Manual guidelines to this site. Based on a "no" response to most items, the LUFT
guidelines should be applicable to this site. Table 5 from the LUFT Manual is used to determine
acceptable levels of soil contamination resulting from gasoline without posing a threat to
groundwater quality at the site. Based on the LUFT guidelines and the characteristics at this site,
maximum TFH concentrations should not exceed 100 ppm, and B/T/X/E concentrations should
not exceed 0.3/0.3/1/1 ppm, respectively.

9.0 CONCLUSIONS AND RECOMMENDATIONS

Based on analytical results obtained during the tank removal operation and the Phase II site
assessment, limited soil remediation would appear to be warranted in the immediate vicinity of
pump islands and southeast corner of tanks. A soil iso-concentration map for TFH and BTEX
concentrations exceeding the recommended clean-up levels described previously is depicted in
Figure 9.

10.0 LIMITATIONS

This report documents a Phase n Site Investigation and was prepared under the direction and
control of our client, UNOCAL Marketing and Refining Division. As with all work of this
nature, there are inherent uncertainties. The client has determined that the level of effort and the
corresponding degree of uncertainty is acceptable for the client's purpose. Any third party
necessarily has a different interest, purposes, and motives than the client with regard to this initial
site investigation. Thus, use of this report by any third party is expressly prohibited without the
following: 1) written authorization from the client; and 2) the third party's written agreement to
accept the limitations on liability and indemnification which were part of the agreement to
perform the study and prepare the report.
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TABLE 1
LABORATORY ANALYSES OF CONFIRMATION SOIL BORING SAMPLES

UNOCAL STATION NO. 4357
(MARCH 1993)

BORING/
DEPTH (ft)

SB-1

SB-2

SB-3

B-1

'

B-2

8-3

B-4

HB-2

HB-3

HB-4

15
20
30
40
45

15
20
30
40

15
30
40
50

15
20
30
40
45
50
55
60
65
70
75
90

15
20

10
20
30
40

20

10

10

10

PID
(units)

4
2.6
2.8
1 1
2.4

3.8
3.8
3.8
3.8

2.6
3
2
2

35
185
172
152
40
22

15.2
24
32
5
18
18

172
152

1
1
0
1

0

1.5

0

0

TFH-G TFH-D
(mg/kg) (mg/kg)

ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
3100 s; ND<10

' • • " • - ' • &>:•:•••:•••'.•
.;:.":9aO;:::';

••••: '. ' .. iO;: :.! i :!::- :

ND
: t;&::;::::.

ND
ND
ND
ND
ND

'•I I;*-::.;::;;
NO ND<10

ND
ND
ND
ND

ND

—-*3^

ND

ND

Benzene
(mg/kg)

ND
ND
ND
NO
ND

ND
ND
ND
ND

NO
ND
NO
ND

ND
ND<0.5

ND<0.025
• '•': : :'Q.S;';-;':ft
:: . 0:007:;;:;:;

ND
ND
ND
ND
ND
ND
ND

-:--va*tm.
,:••': '• o>i:ft>;;v

ND
ND
ND
ND

ND

ND

ND

ND

Toluene
(mg/kg)

ND
NO
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

**m%-
?±':-1&&&$

• •?: ': Q.9ff:::*:

:v :':B;5*:;s;
i-.aosis:;::
: ; fKOSK:&
:::.:0v03i;:::;:;

ND
':;;' <xooe;;:>
.x^O.OOS;::;'

ND

:!>!>:!«**«
::::.:o;00e::::::

ND
ND
ND
ND

ND

ND

ND

ND

Total Xylene
(mg/kg)

ND
ND
ND
NO
ND

ND
ND
ND
NO

ND
ND
NO
ND

x:::::::::<j;,:K,:;,;

S' ' : : . •> 520:::::;;:;
•: - . . • • • : : : : :-l8:;.;::: :s
s;:;:;:;;16tt::::::.-:;
'::-.v:::.:-:y :'4:-. :̂::::. ::. • ::

^y '-:•"' :OjQ9 :̂:': ::: 'i •

:;;: ^ojx9t.\^:
i : x.iVOXJSSJS : : :

ND
;; :;:-:::: 0^035; ;;::
fx i;:;; iO.os;:;;;;
•••;?*:* 0:01 »:•:•-:

mrn^im
:;V:::-.0;083?4:;;:;r

ND
ND
ND
ND

ND

0.043

ND

ND

Ethylbenzene
(mg/kg)

ND
ND
ND
ND
ND

NO
ND
ND
ND

NO
ND
ND
ND

:;;,.;.,;o_os,,;,:::
;f-i:-:-:'^^y--^:

:: :::: ;:- :::2.6;: : . ; . ; . . ;.
a ;:;:;:;,;':';3T:- • • . : : ' • " ;
'Z&&W- '.-:•.
:;::•:•:;:•. 0^09-:;: :::.;
s-:::;-;OX)t3:;;.::::
S*::.;: :O.Q03-::s.:::

ND
: NO
:::;:::.;0:OOS:;::
: ND

m,6j(ft^::

ND

ND
ND
ND
NO

ND

0.012

ND

ND

NOTE:
ND indicates constituents not detected above analytical limit:

TFH-O • Gasoline - ND < 1.0 mg/kg
TFH-D - Diesel • ND < 10 mg/kg
Benzene • ND < 0.005 mg/kg
Toluene - ND < 0.005 mg/kg
Ethylbenzene - ND < 0.005 mg/kg
Xylenes - ND < 0.015 mg/kg

Shaded area means results above the detection limits.
Blank space means not analyzed.



TABLE 2
UNOCAL SERVICE STATION #4357

SUMMARY OF SUBSURFACE TANK REMOVAL SOIL SAMPLE ANALYTICAL RESULTS (mg/kg)
(SEPTEMBER 1992)

LOG
*

A-l
A-2
A-3
B-l
B-2
B-3
C-l
C-2
C-3
l» 1
\' 2
IM
IM
l»-5
P-6
P-7
P-8
P-9
P-10
P-ll
P-12
P-13
P-14
P-15
P-16
P-17

Depth
(ft)

12
12
12
12
12
12
12
12
12
2
->
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

TPH-G

ND<10
ND<10
ND<10
ND<10
ND<10
ND<10
3300
ND<10
ND<10
NI)<10
170
ND<10
280
ND<20
380
18
ND<10
ND<10
NCK10
ND<10
ND<10
17
NEX10
NIK10
NEX10
NEX10

BENZENE

ND<0.005
ND<0.005
NEK0.005
ND<0.005
ND<0.005
ND<0.005
ND<0.5
ND<0.005
ND<0.005
ND<0.005
0.55
0.014
1.0
ND<0.010
0.8
0.41
ND<0.005
ND<0.005
ND<0.005
NIX0.005
ND<0.005
0.005
ND<0.005
ND<0.005
ND<0.005
NEX0.005

TOLUENE

NEMX005
NCX0.005
NCX0.005
ND<0.005
ND<0.005
ND<0.005
24
ND<0.005
ND<0.005
ND<0.005
1.3
0.025
4.7
NCX0.010
10
0.22
NCX0.005
NLX0.005
NEX0.005
NEX0.005
NEX0.005
0.005
NEX0.005
ND<0.005
ND<0.005
ND<0.005

ETHYL
BENZENE

ND<0.005
NEX0.005
NCkO.005
NCkO.005
ND<0.005
ND<0.005
79
ND<0.005
ND<0.005
ND<0.005
1.7
0.047
4.8
ND<0.010
5.5
0.49
0.007
ND<0.005
ND<0.005
ND<0.005
ND<0.005
0.031
ND<0.005
ND<0.005
ND<0.005
ND<0.005

XYLENES

ND<0.015
NLK0.015
ND<0.015
ND<0.015
ND<0.015
NEX0.015
580
NEX0.015
ND<0.015
0.042
1.3
0.33
32
0.066
50
2.1
0.057
NEMX015
NEMX015
ND<0.015
ND<0.015
0.13
ND<0.015
NEkfl.015
ND<0.015
ND<0.015

COMMENTS

Bottom sample- diesel tank
Bottom sample- diesel tank
Bottom sample- diesel tank
Bottom sample- gasoline tank
Bottom sample- gasoline lank
Bottom sample- gasoline lank
Bottom sample- gasoline lank
Bottom sample- gasoline lank
Bottom sample- gasoline lank
Pump island sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Product piping sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Product piping sample
Product piping sample
Pump island sample
Pump island sample
Product piping sample
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TABLE 3
UNOCAL SERVICE STATION #4357

GEOTECHNICAL AND CHEMICAL ANALYSIS RESULTS FOR SOIL SAMPLE B-l-40'
(MARCH 1993)

PARAMETER

Porosity

Bulk Density

Hydraulic Conductivity

Water Saturation

Contaminant Saturation

Air Permeability, Native

Particl Size

PH

Nitrogen, as Ammonia

Phosphate

Heterotrophic Plate Count

Total Organic Carbons

METHOD

API RP-40

APIRP-40

EPA 9100

Dean-Stark

Dean-Stark

API RP-40

EPA 9045

EPA 350.3

EPA 300.0

M223

EPA 415.1

RESULT

34.3 %

1.73 g/cc

7.36 x 10-*

91.6%

<0.1 %

13.5 md

see Appendix D

7.9 units

ND<10 mg/kg

ND<5 mg/kg

3.0 x 103 CFU/g

770 mg O2/kg)

K = Permeability
md = Millidarcys
gm = Grams
cc = Cubic Centimeters
CFU/g = Colony Forming Units/grams
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TABLE 4
UNOCAL SERVICE STATION #4357

WASTE SELF CERTIFICATION SUMMARY
Waste: Gasoline Contaminated soil

NO. OF SAMPLES: 4 + UNOCAL DATA BASE

Federal Haz. Waste ID Criteria
A- Listed Waste:
B- Ignitabilrty
C-Corrosivity
D- Reactivity
E- Toxicrty Characteristics

CONCLUSION:

State Haz. Waste ID Crieria
A- Listed Waste:
B- IgnilabilHy
C- Corrosivity
D- Reactivity
E- Toxicrty:

a) Aquatic
b) Chronic

c) Acute
1-OralLD-50
2-Dermal LD-50
3-lnhalation LD-50

CONCLUSION:

Regulatory
Reference

Applicable
Tests or List

Sample(s) Hazardous COMMENTS
Result Level

40CFR261-SubpartD
40CFR 126.21 None for solid waste NA
40CFR 261.22 EPA Method 5.2 NA
40CFR26123 NA
40CFR261.24 NA

Waste is not a federal hazardous waste.

Gasoline containing soil is not a listed waste
Considered non-hazardous
Gasoline is not corrosive
Gasoline is not reactive
UST cleanup site exempt

Tit. 22-66708
Tit. 22-66705
Tit. 22-66696

CCR Article 9
Tit. 22-66702 None for solid waste

NA NA
NA

Fish bioassay >750 mg/l
Total Lead (TTLC) 11 mg/kg

Organic Lead (STLC) NA

See Table 5 »5000
See Table 5 »4300

NA

Waste is not a state hazardous waste.

Gasoline containing soil is not a listed waste
Considered non-hazardous
Gasoline is not corrosive
Gasoline is not reactive

<750 mg/l Considered non-hazardous
1000 mg/l

5 mg/l Considered non-hazardous

<5000 mg/kg Considered non-hazardous
<4300 mg/kg Considered non-hazardous
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TABLE 5
UNOCAL SERVICE STATION #4357

Oral & Dermal LD-50 Calculations for Soil Samples
NUMBER OF SOIL SAMPLES: 4 + UNOCAL DATA BASE

I DATA (mgtog)

1- Calculate Oral LD-50: Benzene
Ethytoenzene

Toluene
Xylenes

Oral LD-50 = 100/(Sum(%Ax/Tx) =

2- Calculate Dermal LD-50:
Benzene

Benzene Dermal LD-50 = 100/(%Ax/Tx) =

C-1

0.5
24
79
580

7204176

0.5

96000000

B-1-20 P-6

0.5 0.8
34 10
100 5.5
520 50

7470183 70426864

0.5 0.8

96000000 60000000

B-1-40

0.9
70
31
160

17102135

0.9

53333333

Tx

3306
3500
5000
5000

Tx
48



TABLE 6

LUFT RISK APPRAISAL
Unocal Service Station #4357

Los Angeles, California

General Risk Appraisal for Protection of Water Quality:

Applicability Checklist Yes No

1.

2.

3.

4.

5.

6.

7.

8.

Is the site in a mountainous area? (shaded moist areas and/or
areas with rock subsurface conditions)

Is the site in an area that could collect surface runoff or
intercept water from a source other than the natural
precipitation?

Does the area! extent of soil contamination exceed 100
meters?

Do the concentration of fuel constituents in any soil samples
exceed the following amounts:

Benzene - 100 ppm, Toluene - 80 ppm
Xylene - 40 ppm, Ethylbenzene - 40 ppm

Are there any records or evidence of man-made or natural
objects which could provide a conduit for vertical migration
of leachate?

Do any boring or excavation logs show the presence of
fractures, joints or faults that could act as a conduit for
vertical migration of leachate?

Do any boring logs show that contaminated soil could be
within 5 ft. of highest groundwater?

Do any boring logs show the presence of a layer of material,
5 ft. thick or more, which is more than 75% sand and/or
gravel?

X(2)

X

X

X

X(l)

X

X

X

(1) Area extent currently estimated as less than 20 meter radius
(2) Only xylene and ethylbenzene exceed the amounts listed.
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TABLE 7

GASOLINE LEACHING POTENTIAL FOR
Unocal Service Station #4357

Los Angeles, California

Leaching Potential Analysis for Gasoline Using
Total Petroleum Hydrocarbons (TPH) and Benzene, Toluene, Xylene

and Ethylbenzene (BTX&E)

Site

Feature

Minimum depth to
groundwater from the
Soil Sample (ft)
Fractures in Subsur-
face (Applies to
Foothills or Mountain
Areas)
Average Annual
Precipitation (inches)
Man-Made Conduits
Which Increase
Vertical Migration of
Leachate
Unique Site Features:
Recharge Area,
Coarse Soil, Nearby
Wells, etc.

Column Totals -
Total Pts
Range of Total Pts
Maximum Allowable
B/T/X/E Levels
(ppm)
Maximum Allowable
TPH Levels (ppm)

S
c
o
r
e

10

10

20

Score
10 Pts if
Condi-
tion is
Met

>100

None

<10

None

None

+

49 Pts or More
1/50/50/50

1,000

S
c
o
r
e

9

9

18

Score
9 Pts if
Condi-
tion is
Met

51-100

Unknown

10-25

Unknown

At Least
One

+

41-48 Pts
.3/.3/1/1

100

S
c
o
r
e

5

5

Score
5 Pts if
Condi-
tion is
Met

25-50 (1)

Present

26-40 (2)

Present

More
Than One

= 43

40 Pts or Less
NA(3)

10

(1) If depth is greater than 5 ft. but less than 25 ft, score 0 points
If depth is 5 ft. or less, this table should not be used.

(2) If precipitation is over 40 inches, score 0 points.
(3) Levels for BTX&E are not applicable at a TPH concentration of 10 ppm.
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Source: 7.5 Minute Topographic Quadrangle Map
Beverly Hills, California, Dated 1966

1ooo 2000

Scale in Feet
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Site Location Map
Figure 1
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EXPLANATION:
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Soil Boring
Slant Soil Boring
Hand Auger Boring
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APPENDIX A

L.A. CITY FIRE/LIFE SAFETY VIOLATION
NOTICE NUMBER 53745



BOARD Or
CITY OF Los ANGELES

CALIFORNIA

KENNETH S. WASHINGTON
VICE-PRESIDENT
AILEEN ADAMS

JAMES E. BLANCARTE
NICHOLAS H. STONNINGTON

EVA WHITELOCK
EXECUTIVE ASSISTANT

January 20, 1993

OCPARTMCNT OF FIRE
A*

- CA

DONALD O. MANNING

»NO

G1NCHAU MANAOK*

TOM

*'~&
-'̂ ;.;r •-,

• «•
Mr. Jim Adams
Unocal Corporation
911 Wilshire Boulevard, Suite 1010
Los Angeles, CA 90017

Attention: Mr. Adams:

Unocal Service Station Number 4357
11280 National Boulevard
Los Angeles, California

The Fire Department has reviewed the Closure Report dated
December 1992, as submitted by James M. Montgomery Consulting
Engineers Incorporated.

Based on the information provided, contamination above this
Department's action level exists at this site. Enclosed is
Fire/Life Safety Violation Notice Number 53745 to provide a site
assessment.

If you require additional information from the Los Angeles City Fire
Department, contact Inspector Henry J. Amparan, of the Underground
Tank Plan Check Unit, at (213) 485-7543.

Very truly yours,

DONALD 0. MANNING
ief Engineer and General Manager

Richard Camarena, Captain I
Commander, Underground Tank Plan Check Unit

RC:HJA:la:5589w

Enclosure
4

cc: James M. Montgomery Consulting
Engineers Incorporated

301 North Lake Avenue, Suit? 600
Pasadena, California 91101

Attention: Mr. Najid Rasouli
AN EQUAL EMPLOYMENT OPPORTUNITY - AFFIRMATIVE ACTION EMPLOYER



Rl» OtfL.

City of Los Angeles •
DEPARTMENT OF FIRE

FIRE/LIFE SAFETY VIOLATION N9 53745
OCCUPANCY DISTRICT BLOCK NO. MAP BOOK "PACT PARCEL

January 20, 1993
TO;"Mr. jtfT'Adams (Title) corporation

Boulevart^os PHONE
( )

ADI

COMPLY WITH REQUIREMENTS AS NOTED
Ix J Provide a Site Assessment performed by a Professional Geologist,

t-ivii engineer, or an bngineering Geologist who is registered or
certified by the state of California and who is experienced In
tne use ot tne unified Soil Classification System. (57.31.38)

Tnis report snail include out not be limited to the vertical and
Horizontal extent of contamination using Methods 8015 Modified
for Total Petroleum Hydrocarbon, 8020 for BTXE, 7420 for Total
Lead, 418.1 for total recoverable petroleum hydrocarbons,
location of groundwater using an authoritative source, clean-up
recommendations and any other information that may be required
by the Chief, rlease submit all reports in triplicate to the:

Bureau of Fire Prevention and Public Safety
Underground Tank Plan Check Unit______________
200 North Main Street, Room 930, City Hall East
Los Angeles. California 90012 __________

T] Secure the area from unauthorized entry. (57.31.50)
1] No site remediation shall occur until the Fire Department has

received and approved a written plan of remediation.
ADDITIONAL INFORMATION ON Q BACK OF THIS FORM

D ATTACHED SHEETfS)

April 20, 1993FAILURE ON YOUR PART TO COMPLY WITH THIS NOTICE ON OR BEFORE
WILL SUBJECT YOU TO PENALTIES PRESCRIBED BY SAID ORDINANCE. A REINSPECTION OF THE PREMISES
SHALL BE MADE FOR FULL COMPLIANCE.

RECEIVED BY. TITLE.
BY ORDER OF THE CHiEh ENGINEER AND- GENERAL -MANAGER

UGT Plan Check Unit
FOR ADDITIONAL INFORMATION
PHONE:

(213) 485-754
DATE COMPLETED

INSPECTOR
Henry Jn- —ms: ~

I SioN'ATURE



APPENDIX B

SOIL BORING GEOLOGIC LOGS



— Page of MONTGOMERY WATSON

BORING NUMBER
DATE DRILLED

B-1

3/3/93
CLIENT
PROJECT
GEOLOGIST Manuel Saenz

UNOCAL Marketing and Refining
Service Station #4357

DC
.5-3

as U

DESCRIPTION REMARKS

—5.0—

—10—

—15 50-

—25—

20
28

6" of asphalt

LEAN CLAY, dark brown, moist, firm to stiff, 90%
clay with medium plasticity, 15% silt, 5% coarse,
subangular sand, micaceous. Contains minor
amounts of fine, subangular gravel.

CL
Time = 0718
PID = 0.0 units
No hydrocarbon odor

LEAN CLAY, dark brown, moist, firm to stiff, 90%
clay with medium plasticity, 15% silt, 5% coarse,
subangular sand, micaceous. Contains minor
amounts of fine, subangular gravel.

CL

SILTY SAND WITH GRAVEL, brown to dark brown,
moist, medium dense, 15% non-plastic silt, 30%
fine sand, 40% medium, subangular sand, 15% fine
to medium, subangular gravel.

SILTY SAND WITH GRAVEL, brown to dark brown,
moist, medium dense, 10% clay with low plasticity,
25% non-plastic silt, 25% fine sand, 25% medium,
subangular sand, 15% fine to medium, subangular
gravel.

SM

SM

Time = 0823
PID = 0.0 units

Time = 0839
PID = 35 units
Recovery = 6"
No hydrocarbon odor

Time = 0851
PID = 185 units
Recovery = 13"
Slight hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger

10.0 inches____
95 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

4.0 inches
PVC-0.020" SCR

NA
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MONTGOMERY WATSON

BORING NUMBER
DATE DRILLED

B-1

3/3/93
CLIENT _
PROJECT
GEOLOGIST

UNOCAL Marketing and Refining
Service Station #4357________
Manuel Saenz

_e
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— 30 —
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28

T

I 50-

6

50-
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DESCRIPTION

LEAN CLAY, dark brown, slightly moist, stiff 85%
clay with low plasticity, 10% silt, 5% fine sand,
mottled. Contains trace amounts of gray-brown
discoloration.
CLAYEY SAND, dark brown, moist, dense, 15%
clay with low plasticity, 50% fine sand, 25%
medium, subangular sand, 10% fine, subangular
gravel.

CLAYEY SAND, brown to dark brown, moist, 40%
clay with low to medium plasticity, 10% silt, 50%
fine sand.

CLAYEY SAND, brown to dark brown, moist, 45%
clay with low to medium plasticity, 50% fine sand,
5% fine, subangular gravel.

CLAYEY SAND, brown to dark brown, moist, 25%
clay with low to medium plasticity, 55% fine sand,
20% fine to coarse, subangular graver.

us
es

S
Y

M
B

O
L

CL

C/**

sc

sc

sc

REMARKS

Driller notes hard drilling
at 28' bgl.

Time = 0900
PID = 172 units
Recovery = 8"
Moderate hydrocarbon
odor (gasoline)

Time = 091 2
PID = 152 units
Recovery = 1 5"
Moderate to strong
hydrocarbon odor
(gasoline)

Time= 1010
PID = 40 units
Recovery = 8"
Slight hydrocarbon odor

Time = 1031
PID = 22 units
Recovery = 1 5"
Slight hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger
10.0 inches
95 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

4.0 inches
PVC-0.020" SCR

NA ____



Page of MONTGOMERY WATSON

BORING NUMBER
DATE DRILLED

B-1

3/3/93
CLIENT
PROJECT

UNOCAL Marketing and Refining
Service Station #4357

GEOLOGIST Manual Saenz/Dan Johnson
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DESCRIPTION

CLAYEY SAND, brown to dark brown, moist, 25%
clay with low to medium plasticity, 55% fine sand,
20% fine to coarse, subangular gravel.

LEAN CLAY, light brown, slightly moist to moist, stiff
70% clay with low plasticity, 30% silt, slightly
oxidized, micaceous.
SILTY SAND, brown to dark brown, moist, dense,
15% silt, 70% fine sand, 5% medium, subangular
sand, 10% fine, subangular gravel.

SAND, light brown, moist, medium dense, 10%
non-plastic silt, 90% very fine to fine sand.

SAND, light yellow-brown, moist, dense, 15% non-
plastic silt, 80% fine sand, 5% medium, subrounded
sand. Contains trace amounts of dark brown silt
nodules.

SAND, light yellow-brown, moist, very dense, 15%
non-plastic silt, 80% fine sand, 5% medium,
subrounded sand. Contains trace amounts of dark
brown silt nodules.

SAND, yellow-brown, moist, dense, 75% fine sand,
25% medium, subrounded sand. Contains trace
amounts of coarse, subrounded sand.

us
es

S
Y

M
B

O
L

sc

CL

SM

SP

SP

SP

SP

REMARKS

Time = 1031
PID = 22 units
Recovery = 1 5"
Slight hydrocarbon odor

Time = 1038
PID = 15.2 units
Recovery = 7"
No hydrocarbon odor

Time = 1038
PID = 24 units
Recovery = 7"
Slight hydrocarbon odor

Time = 1035
PID = 32 units
Recovery = 10"
Slight hydrocarbon odor

Time = 1115
PID = 5 units
Recovery = 12"
No hydrocarbon odor

Time = 1130
PID = 18 units
Recovery = 14"
No hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger
1Q.Oinches _
95 feet

WELL DIAMETER
WELL MATERIAL
WFLL DEVELOPMENT

4.0 inches
PVC-0.020" SCR

NA
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MONTGOMERY WATSON

BORING NUMBER

DATE DRILLED

e
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b"' rupiMT UNOCAL Marketina and Refining
3/3/93 ppnjF.rT Service Station #4357

arm nnivr Manuel Saenz/Dan Johnson

DESCRIPTION

SAND, yellow-brown, moist, dense, 75% fine sand,
25% medium, subrounded sand. Contains trace
amounts of coarse, subrounded sand.

SAND, orange-brown, moist, very dense, 35% fine
sand, 30% medium, subangular to subrounded sand
20% coarse, subrounded sand, 15% fine,
subrounded to rounded gravel. Contains trace
amounts of brown, fine sand nodules.

SAND, orange-brown, moist, medium dense, 30%
fine sand, 40% medium, subrounded sand 20%
coarse, subrounded sand, 10% fine, subrounded to
rounded gravel. Contains trace amounts of brown,
fine sand nodules.

SAND, orange-brown, moist, medium dense, 30%
fine sand, 40% medium, subrounded sand 20%
coarse, subrounded sand, 10% fine, subrounded to
rounded gravel. Contains trace amounts of brown,
fine sand nodules.

SAND, orange-brown, moist, medium dense, 30%
fine sand, 40% medium, subrounded sand 20%
coarse, subrounded sand, 10% fine, subrounded to
rounded gravel. Contains trace amounts of brown,
fine sand nodules.

Qroundwater not encountered.

us
es

S
Y

M
B

O
L

SP

sw

sw

sw

sw

TTOMO

REMARKS

Tims = 1130
PID = 18 units
Recovery = 14"
No hydrocarbon odor

Time = 1150
PID = 38 units
Recovery = 16"
Slight hydrocarbon odor

Time = 1200
PID = 12 units
Recovery = 16"
Slight hydrocarbon odor

Time = 1210
PID= 18 units
Recovery = 12"
Slight hydrocarbon odor

Time = 1220
PID = 15 units
Recovery = 14"
Slight hydrocarbon odor

F HOLE ———————————

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger
10.0 inches____
95 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

4.0 inches
PVC-0.020" SCR

NA ___
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BORING NUMBER
DATE DRILLED

B-2

3/4/93
CLIENT
PROJECT

UNOCAL Marketing and Refining
Service Station #4357

GEOLOGIST Manuel Saenz

E 2
DESCRIPTION REMARKS

—5.0-

12
12
15

-25—

10" of concrete

LEAN CLAY, dark brown, moist, stiff, 85% clay with
low plasticity, 10% non-plastic silt, 5% fine sand,
Contains minor amounts of fine, subangular gravel.

LEAN CLAY, dark brown, moist, stiff, 85% clay with
low plasticity, 10% non-plastic silt, 5% fine sand,
Contains minor amounts of fine, subangular gravel.

LEAN CLAY, green-brown to brown, moist, firm to
soft, 80% clay with medium plasticity, 20% silt.
Contains minor amounts of fine, subangular gravel.

SILT WITH CLAY, green-brown to brown, moist,
soft, 40% clay with medium plasticity, 60% silt.
Contains minor amounts of oxidation spots.

———————^_—————— 9 ————————————————
LEAN CLAY, green-brown to dark brown, moist,
firm to soft, 80% clay with medium plasticity, 20%
silt.
SILT WITH CLAY, dark brown, moist, soft, 40% clay
with medium plasticity, 45% silt, 15% fine sand.

LEAN CLAY, dark brown, moist, firm, 75% clay with
low plasticity, 20% silt, 5% fine sand.

LEAN CLAY, dark brown, moist, stiff, 75% clay with
low plasticity, 20% silt, 5% fine sand. Contains
slight black discoloration.

CL

CL

CL

ML

CL

ML

CL

CL

Abandoned boring at 28' bgl.
BOTTOM OF HOLE -
______I I

Time = 0735
Airknife down to 5' bgl.

Time = 0802
PID = 77 units
Recovery = 6"
No hydrocarbon odor

Time = 0839
PID = 180 units
No hydrocarbon odor

Time = 0822
PID = 123 units
Recovery = 18"
Moderate hydrocarbon
odor

Time = 0844
PID = 172 units
Recovery = 18"
Slight to moderate
hydrocarbon odor

Time = 0917
PID = 152 units
Recovery = 18"
Slight hydrocarbon odor
PID = 138 units
Slight hydrocarbon odor

T= 0935
PID = 122 units
Slight hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger
8.0 inches_____
28 feet

WELL DIAMETER
WELL MATERIAL

WELL DEVELOPMENT

NA

NA

NA
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BORING NUMBER

DATE DRILLED
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METHOD OF DRILI

HOLE DIAMETER

COMPLETION DEP

B"3 r\ IFNT UNOCAL Marketing and Refining
3/3/93 PROJFTT Service Station #4357

r.poi or.iST ManuelSaenz

DESCRIPTION

1 0" of concrete

LEAN CLAY, dark brown, moist, soft to firm, 90%
clay with medium plasticity, 10% silt, micaceous,
Contains minor amounts of fine, subangular gravel.

LEAN CLAY, dark brown, moist, firm to stiff, 80%
clay with medium plasticity, 15% silt, 5% coarse,
subangular sand, micaceous. Contains minor
amounts of fine, subangular gravel.

LEAN CLAY, dark brown, moist, firm to stiff, 80%
clay with medium plasticity, 15% silt, 5% coarse,
subangular sand. Contains minor amounts of fine,
subangular gravel.

SILT WITH CLAY, dark brown, moist, soft, 15% clay
with medium plasticity, 75% silt, 5% fine sand, 5%
fine, subangular gravel, micaceous.

SILT WITH CLAY, dark brown, moist, soft, 15% clay
with medium plasticity, 70% silt, 10% fine sand, 5%
fine, subangular gravel, micaceous.

———————————— 7 ————————————
SILTY SAND, brown, moist, medium dense, 20%
non-plastic silt, 50% fine sand, 25% medium,
subangular sand, micaceous.

———————————— 7 —————————————
LEAN CLAY, dark brown, moist, stiff, 90% clay with
low plasticity, 10% silt, slightly mottled.

us
es

S
Y

M
B

O
L

CL

CL

CL

ML

ML

oM

CL

.ING Hollow stem auger WELL DIAMETER

8.0 inches WELL MATERIAL

REMARKS

Time = 1335
Airknife down to 5' bgl.
Time= 1521
PID= 1.0 units
No hydrocarbon odor

Time =1700
PID = 1 .0 units
No hydrocarbon odor

Time = 1712
PID = 1 .0 units
Recovery = 8"
No hydrocarbon odor

Time = 1719
PID = 2.0 units
Recovery = 16"
No hydrocarbon odor

Time = 1724
PID = 1 .0 units
Recovery = 1 2"
No hydrocarbon odor

NA

NA

TH 40 feet WELL DEVELOPMENT NA
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MONTGOMERY WATSON

BORING NUMBER
DATE DRILLED

B-3

3/3/93
CLIENT
PROJECT
GEOLOGIST Manual Saenz

UNOCAL Marketing and Refining
Service Station #4357

_e
.e
a. "Z
££

— 30 —

— 35 —

— 40 —

— 45 —

SC
&•*

II
J5.S

.

•

ll

22
28
35

V8
^8
38

\

DESCRIPTION

———————————————— ? —————————————————
LEAN CLAY, dark brown, moist, stiff, 90% clay with
low plasticity, 10% silt, slightly mottled.

LEAN CLAY, dark brown, moist, stiff, 90% clay with
low plasticity, 10% silt, slightly mottled.

LEAN CLAY, dark brown, moist, stiff, 90% clay with
low plasticity, 10% silt, slightly mottled.

———————————— ? —————————————

CLAYEY SAND, brown to dark brown, moist, 20%
clay with low plasticity, 15% silt, 65% fine sand.

————————— BOTTOM OF HOLE ——————————

Groundwater not encountered

us
es

S
Y

M
B

O
L

CL

CL

CL

SC

REMARKS

Time = 1742
PID = 0.0 units
Recovery =17"
No hydrocarbon odor

Time = 1750
PID = 1 .0 units
Recovery = 15"
No hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger

8.0 inches_____
40 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA

NA

NA
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BORING NUMBER

DATE DRILLED

B-4

3/5/93
CLIENT

PROJECT

GEOLOGIST

UNOCAL Marketing and Refining
Service Station #4357

Manuel Saenz
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DESCRIPTION

5" of asphalt

LEAN CLAY, gray-black, moist, stiff, 90% clay with
low plasticity, 10% non-plastic silt. Contains minor
amounts of black disseminations.

LEAN CLAY, brown-black, moist, stiff, 90% clay
with low plasticity, 10% non-plastic silt. Contains
minor amounts of black disseminations.

LEAN CLAY, brown, moist, soft to firm, 90% clay
with medium plasticity, 10% silt. Contains minor
amounts of oxidation and black organ ics.

LEAN CLAY, brown, moist, soft to firm, 90% clay
with medium plasticity, 10% silt. Contains minor
amounts of oxidation and black organics.

LEAN CLAY, brown, moist, soft to firm, 90% clay
with medium plasticity, 10% silt. Contains minor
amounts of oxidation and black organics.

——————————— BOTTOM OF HOLE —————————
Groundwater not encountered
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REMARKS

7im6= 1505

Time= 1549
PID = 0.0
No hydrocarbon odor
Airknife down to 5' bgl

Time = 1610
PID = 0.0
No hydrocarbon odor

Time= 1615
PID = 0.0 units
Recovery = 18"
No hydrocarbon odor

Time = 1625
PID = 0.0 units
Recovery = 18"
No hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger

8.C inches_____
20 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA

NA
NA
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DATE DRILLED
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DESCRIPTION

8" of concrete
2" of pea gravel

LEAN CLAY, dark brown, moist, firm to stiff, 90%
clay with low plasticity, 10% silt, slightly micaceous.
Contains minor amounts of dark brown-black
discolorations.
LEAN CLAY, dark brown, moist, firm to stiff, 70%
clay with low plasticity, 10% silt, 20% fine to coarse,
subangular sand, slightly micaceous.

LEAN CLAY, dark brown, moist, firm to stiff, 70%
clay with low plasticity, 10% silt, 20% fine to coarse,
subangular sand, slightly micaceous.

LEAN CLAY, dark brown, moist, firm to stiff, 65%
clay with low plasticity, 10% silt, 10% fine sand,
15% coarse, subangular sand.

I LEAN CLAY, dark brown, moist, firm to stiff, 65%
clay with low plasticity, 10% silt, 25% coarse,
subangular sand.

I ——————— - ————————————————— • BOTTOM
Ground water not encountered.
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CL
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OFHOL

REMARKS

Time= 1255
Airknife down to 5' bgl.
Time= 1330
PID = 0.0 units
No hydrocarbon odor

Time= 1350
PID = 1 .0 units
No hydrocarbon odor

Time = 1435
PID = 1.0 units
No hydrocarbon odor

Time= 1450
PID = 2.0 units
No hydrocarbon odor

Time= 1636
Recovery = 6"
PID = 1.5 units

_ No hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hand auger

3.0 inches
10 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA
NA
NA
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BORING NUMBER

DATE DRILLED
INCLINATION

HB-3

3/5/93

10°

CLIENT _
PROJECT
GEOLOGIST

UNOCAL Marketing and Refining
Service Station #4357_________
Manual Saenz
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DESCRIPTION

8" of concrete

LEAN CLAY, dark brown, moist, stiff, 80% clay with
low plasticity, 20% silt, micaceous.

LEAN CLAY, dark brown, moist, stiff, 80% clay with
low plasticity, 20% silt, micaceous.

LEAN CLAY, dark brown, moist, stiff, 85% clay with
low plasticity, 15% silt, slightly micaceous and
mottled.

LEAN CLAY, dark brown, moist, stiff, 85% clay with
low plasticity, 15% silt, slightly micaceous and
mottled.

LEAN CLAY, dark brown, moist, stiff. 85% clay with
low plasticity, 15% silt, slightly micaceous.

———————————————————————— BOTTOM
Groundwater not encountered.

us
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CL
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OFHOL

REMARKS

Time= 1303
Airknife down to 5' bgl.
Time = 1308
PID = 0.0 units
No hydrocarbon odor

Time = 1325
PID = 0.0 units
No hydrocarbon odor

Time = 1430
PID = 0.0 units
No hydrocarbon odor

Time= 1442
PID = 0.0 units
No hydrocarbon odor

Time = 1453
PID = 0.0 units
Recovery = 6"
No hydrocarbon odor

c

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hand auger
3.0 inches
10 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA
NA
NA
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UNOCAL Marketing and Refining
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DESCRIPTION

8" of concrete
2" of coarse, subangularto surounded sand

LEAN CLAY, dark brown, moist, stiff, 80% clay with
low plasticity, 20% silt, micaceous.

LEAN CLAY, dark brown, moist, stiff, 80% clay with
low plasticity, 20% silt, micaceous.

LEAN CLAY, dark brown, moist, stiff, 65% clay with
low plasticity, 35% silt, micaceous.

SILT WITH CLAY, dark brown, moist, firm to stiff,
30% clay with low plasticity, 70% silt, micaceous.
Contains minor amounts of fine, subangular gravel.

LEAN CLAY, dark brown, moist, stiff, 65% clay with
low plasticity, 35% silt, micaceous.

———————————————————————— BOTTOM
Groundwater not encountered.

U
SC

S
S

Y
M

B
O

L

CL

CL

CL

ML

CL

OFHOL

REMARKS

Time = 1045
Airknife down to 5' bgl.
Time = 1112
PID = 0.0 units
No hydrocarbon odor

Time = 1130
PID a 0.0 units
No hydrocarbon odor

Time = 1141
PID = 0.0 units
No hydrocarbon odor

Time = 1153
PID = 0.0 units
Recovery = 6"
No hydrocarbon odor

IH

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hand auger
3.0 inches
10 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA

NA
NA
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METHOD OF DRILL

HOLE DIAMETER

COMPLETION DEP

SB'1 rLIFMT UNOCAL Marketing and Refining
3/3/93 ponjirrT Service Station #4357
25° r.pninr.isT Manuel Saenz

DESCRIPTION

5" of asphalt

LEAN CLAY, dark brown, slightly moist, stiff, 80%
clay with medium plasticity, 15% silt, 5% fine sand,
Contains minor amounts of black disseminations
and slightly mottled.
LEAN CLAY, dark brown, slightly moist, stiff, 80%
clay with medium plasticity, 15% silt, 5% fine sand,
Contains minor amounts of black disseminations
and slightly mottled.

LEAN CLAY, dark brown, slightly moist, stiff, 55%
clay with medium plasticity, 35% silt, 5% fine sand,
%5 fine, subangular gravel.

————————————————— 9 —————————————————

SILT WITH CLAY, dark brown, moist, soft, 20% clay
with medium plasticity, 70% silt, 5% fine sand, 5%
fine, subangular gravel, micaceous.

SILTY SAND, brown, moist, medium dense, 10%
clay with low plasticity, 20% non-plastic silt, 65%
fine sand, 5% fine, subangular gravel, micaceous.

SILTY SAND, brown, moist, medium dense, 10%
clay with low plasticity, 20% non-plastic silt, 60%
fine sand, 10% fine to coarse, subangular gravel,
micaceous.

us
es

S
Y

M
B

O
L

CL

CL

CL

ML

SM

SM

ING Hollow stem auger WELL DIAMETER

8.0 inches WELL MATERIAL

REMARKS

Date = 3/4/93
Time= 1341

Time= 1802
PID = 0.0
No hydrocarbon odor
Airknife down to 5' bgl.
Date = 3/5/93
Time = 0703
PID = 0.0 units
No hydrocarbon odor
Time = 0730
PID = 5.0 units
No hydrocarbon odor
Time = 0748
PID. = 4.2 units
Recovery =15"
No hydrocarbon odor

Time = 0754
PID = 4.0 units
Recovery = 1 5"
No hydrocarbon odor

Time = 0757
PID = 2.6 units
Recovery = 18"
No hydrocarbon odor

Time = 0801
PID = 3.2 units
No hydrocarbon odor

NA

NA

FH 45 feet WELL DEVELOPMENT NA



Page of
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SB-1
3/5/93
25°
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PROJECT

GEOLOGIST

UNOCAL Marketing and Refining
Service Station #4357
Manuel Saenz
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DESCRIPTION

SILTY SAND, brown, moist, medium dense, 10%
clay with low plasticity, 20% non-plastic silt, 60%
fine sand, 10% fine to coarse, subangular gravel,
micaceous.

LEAN CLAY, dark brown, moist, stiff, 85% clay with
low plasticity, 15% silt, slightly mottled. Contains
minor amounts of gray-black discoloration, and fine,
subangular to subrounded gravel.

LEAN CLAY, dark brown, moist, stiff, 85% clay with
low plasticity, 15% silt, slightly mottled. Contains
minor amounts of gray-black discoloration, and
coarse, subangular sand.

———————————————— 9 —————————————————

CLAYEY SAND, brown to dark brown, moist,
medium dense, 20% clay with low to medium
plasticity,. 15% silt, 65% fine sand.

CLAY, dark brown, moist, stiff, 90% clay with low
plasticity, 10% silt. Contains minor amounts of fine,
subangular gravel.
SILTY SAND WITH CLAY, brown to orange-brown,
moist, medium dense, 15% clay with low plasticity,
20% non-plastic silt, 30% fine sand, 25% medium,
subangular to subrounded sand, 15% fine to
coarse, subangular gravel, slightly oxidized.

————————— BOTTOM OF HOLE ——————————

Groundwater not encountered

us
es

S
Y

M
B

O
L

SM

CL

CL

SC

CL

OM

REMARKS

Time = 0801
PID = 3.2 units
No hydrocarbon odor

Time = 0808
PID = 2.8 units
Recovery = 1 8"
No hydrocarbon odor

Time = 0810
PID = 5.0 units
No hydrocarbon odor

Time = 081 5
PID = 1.1 units
Recovery = 17"
No hydrocarbon odor

Time = 0926
PID = 3.0 units
No hydrocarbon odor
Time = 0931
PID = 2.4 units
Recovery = 8"
No hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger

8.0 inch&s_______
45 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA

NA
NA
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GEOLOGIST Manual Saenz

UNOCAL Marketing and Refining
Service Station #4357
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DESCRIPTION

4" of asphalt

LEAN CLAY, dark brown, slightly moist, firm to stiff,
80% clay with low plasticity, 15% silt, 5% fine to
coarse, subangular gravel. Contains minor
amounts of black disseminations and slightly
mottled.
SAND, orange-brown, slightly moist, stiff, 10% silt,
25% fine sand, 65%medium sand, highly oxidized.
LEAN CLAY, dark brown, slightly moist, firm to stiff,
60% clay with low plasticity, 40% silt.

LEAN CLAY, dark brown, slightly moist, stiff, 60%
clay with low plasticity, 40% silt. Contains minor
amounts of fine to medium, subangular gravel.

LEAN CLAY, dark brown, slightly moist, to stiff, 75%
clay with low plasticity, 25% silt. Contains minor
amounts of fine to medium, subangular gravel.

—————————— . —— 7 —————————————
SILT WITH CLAY, dark brown, moist, soft, 40% clay
with low plasticity, 60% silt, micaceous. Contains
minor amounts of coarse, subrounded sand.

———————————————— ? —————————————————

LEAN CLAY, dark brown, slightly moist, to stiff, 65%
clay with low plasticity, 30% silt, 5% fine sand,
mottled and micaceous.

us
es

S
Y

M
B

O
L

CL

SP

CL

CL

CL

ML

CL

REMARKS

Date = 3/4/93
Time = 1 800
PID =0.0
Time = 1802
PID = 0.0
No hydrocarbon odor
Airknife down to 5' bgl.

Time = 1825
PID = 0.0
No hydrocarbon odor

Date = 3/5/93
Time - 1039
PID = 4.2 units
Recovery = 1 8"
No hydrocarbon odor

Time = 1043
PID = 3.8 units
Recovery =18"
No hydrocarbon odor

Time = 1043
PID = 3.8 units
Recovery = 1 8"
No hydrocarbon odor

Time = 1053
PID = 4.4 units
No hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem augt»r

8.0 inches______
40 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA

NA
NA
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UNOCAL Marketing and Refining
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DESCRIPTION

LEAN CLAY, dark brown, slightly moist, to stiff, 65%
clay with low plasticity, 30% silt, 5% fine sand,
mottled and micaceous.

LEAN CLAY, dark brown, slightly moist, to stiff, 75%
clay with low plasticity, 25% silt, mottled and
micaceous. Contains minor amounts of coarse,
subangular gravel.

LEAN CLAY, dark brown, slightly moist, to stiff, 75%
clay with low plasticity, 25% silt, mottled and
micaceous. Contains minor amounts of fine to
coarse, subangular gravel.

CLAYEY SAND, brown, moist, medium dense, 25%
clay with low plasticity, 20% silt, 55% fine sand.
Contains minor amounts of medium, subangular
sand.

————————— BOTTOM OF HOLE ——————————

Groundwater not encountered

us
es

S
Y

M
B

O
L

CL

CL

CL

SC

REMARKS

Time = 1053
PID = 4.4 units
No hydrocarbon odor

Time = 1055
PID = 3.8 units
Recovery = 18"
No hydrocarbon odor

Time= 1101
PID = 6.1 units
No hydrocarbon odor

Time = 1106
PID = 3.8 units
Recovery = 18"
No hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger

8.0 inches______
40 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA

NA

NA
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DESCRIPTION

4" of asphalt

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt., slightly mottled.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt., slightly mottled.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt., slightly mottled.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt., slightly mottled.
Contains minor amounts of fine sand.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt., slightly mottled.
Contains minor amounts of fine sand.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt, 5% fine sand,
slightly mottled.

us
es

S
Y

M
B

O
L

CL

CL

CL

CL

CL

CL

REMARKS

Time = 1 300
PID = 0.0 units
Time = 1310
PID = 0.0 units
No hydrocarbon odor
Airknife down to 5' bgl.

Time = 1315
PID = 3.2 units
No hydrocarbon odor

Time = 1329
PID = 2.6 units
Recovery =18"
No hydrocarbon odor

Time = 1335
PID = 4.2 units
No hydrocarbon odor

Time = 1342
PID = 4.2 units
No hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger
8.0 inches_______
50 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA

NA
NA
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DESCRIPTION

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt, 5% fine sand,
slightly mottled.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt, 5% fine sand,
slightly mottled. Contains minor amounts of gray-
black discoloration.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt, 5% fine sand,
slightly mottled. Contains minor amounts of gray-
black discoloration.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt, 5% fine sand,
slightly mottled. Contains minor amounts of gray-
black discoloration.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with low plasticity, 15% silt, 5% fine sand,
slightly mottled. Contains minor amounts of gray-
black discoloration.

LEAN CLAY, dark brown, slightly moist, stiff, 85%
clay with tow plasticity, 15% silt, 5% fine sand,
slightly mottled. Contains minor amounts of gray-
black discoloration.

————————— BOTTOM OF HOLE ——— ——— — —
Groundwater not encountered

us
es

S
Y

M
B

O
L

CL

CL

CL

CL

CL

CL

REMARKS

Time= 1342
PID = 4.2 units
No hydrocarbon odor

Time = 1348
PID = 3.0 units
Recovery = 16"
No hydrocarbon odor

Time = 1355
PID = 2.0 units
Recovery = 1 8"
No hydrocarbon odor

Time = 1401
PID = 2.2 units
No hydrocarbon odor

Time = 1406
PID = 2.0 units
Recovery = 18"
No hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger
8.0 inches_____
50 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

NA

NA

NA
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GTEL
E N V I R O N M E N T A L
L A B O R A T O R I E S , INC.
Southwest Region
20000 / 300 Mariner Drive
Torrance, CA 90503
(310) 371-1044
(800) 727-GTEL
Fax (310) 371-8720

GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

March 11, 1993

Mr. Max Rasouli
James M. Montgomery
250 North Madison Avenue
Pasadena, CA 91109-7009

Dear Mr. Rasouli,

Enclosed please find the analytical results for the samples received by GTEL Environmental Laboratories, Inc.
on 3-3-93 under chain-of-custody records 76-9858, 76-9859, 76-9857, 76-9864 and 76-9863.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by GTEL, which is designed to meet
or exceed the EPA requirements. Analytical work for this project met QA/QC criteria unless otherwise stated in
the footnotes.

GTEL Mobile Laboratory is certified by the state of California under Certification #1619.

If you have any questions concerning this analysis or if we can be of further assistance, please call our Customer
Service Representative.

Sincerely,

GTEL Environmental Laboratories, Inc.

William M. Jow
Western Region Mobile Laboratory Manager

GTEL Torrance, CA
T303047.DOC

Pagel



GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015*

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

1.0
Dilution Multiplier^
TFT surrogate0, % recovery

Lab Blank
--

3-3-93
3-3-93
3-3-93

03047-1
B-1-15'
3-3-93
3-3-93
3-3-93

03047-2
B-1-20'
3-3-93
3-3-93
3-3-93

03047-3

B-1-30'
3-3-93
3-3-93
3-3-93

Concentration, mg/kg
< 0.005
< 0.005
<0.005
<0.015
<1.0

1
100

< 0.005
0.011
0.030
0.17

<1.0
1

89.3

<0.50
34

100
520

3100
100
94.7

< 0.025
0.99
2.5
16
97

5
94.6

a.

b.

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.
Indicates the adjustments made for sample dilution.

c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous
quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T303047.DOC

Page 2 GTEL
E N V I R O N M E N T A L
LABOCATOS! : ! . INC.



GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015*

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethyl benzene
Xylene, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

1.0
Dilution Multiplier̂
TFT surrogate0, % recovery

03047-4
B-1-401

3-3-93
3-3-93
3-3-93

03047-5
B-1-451

3-3-93
3-3-93
3-3-93

03047-6
B-1-50'
3-3-93
3-3-93
3-3-93

03047-7
B-1-551

3-3-93
3-3-93
3-3-93

Concentration, mg/kg
0.90
70
31

160
960
50

97.7

0.007
0.54
0.16
1.1
10
1

89.9

< 0.005
0.051
0.009
0.091

<1.0
1

89.3

< 0.005
0.056
0.013
0.069
1.8
1

97.2

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T303047.DOC
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GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015*

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

1.0
Dilution Multiplier^
TFT surrogate0, % recovery

03047-8
B-1-60'
3-3-93
3-3-93
3-3-93

03047-9
HB-2-10'
3-3-93
3-3-93
3-3-93

03047-10

B-3-10'
3-3-93
3-3-93
3-3-93

03047-12
B-3-201

3-3-93
3-3-93
3-3-93

Concentration, mg/kg
< 0.005

0.031
0.009
0.063

<1.0
1

98.3

< 0.005
< 0.005

0.012
0.043
2.3
1

85.3

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
91.8

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
94.8

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence Interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T303047.DOC

Page 4 GTEL
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GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015^

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

1.0
Dilution Multiplier0

TFT surrogate6, % recovery

03047-13

B-3-30'
3-3-93
3-3-93
3-3-93

03047-14
B-3-40'
3-3-93
3-3-93
3-3-93

03047-15
B-1-65'
3-4-93
3-4-93
3-4-93

03047-16
B-1-70*
3-4-93
3-4-93
3-4-93

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
89.2

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
90.4

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
101

< 0.005
0.006

< 0.005
0.035

<1.0
1

101

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T303047.DOC
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GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS -

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015a

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

1.0 ,
Dilution Multiplier'3

TFT surrogate0, % recovery

03047-17
B-1-751

3-4-93
3-4-93
3-4-93

03047-20
B-1-90'
3-4-93
3-4-93
3-4-93

03047-22
B-2-15'
3-4-93
3-5-93
3-5-93

03047-23
B-2-20'
3-4-93
3-4-93
3-4-93

Concentration, mg/kg
< 0.005

0.005
0.005
0.030

<1.0
1

100

< 0.005
< 0.005
< 0.005

0.019
<1.0

1
101

0.047

0.019

0.016
0.052

8.0
1

98.0

0.19
0.006

< 0.005
0.087

<1.0
1

110

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T303047.DOC

Page 6 GTEL
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GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015*

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

1.0
Dilution Multiplier^
TFT surrogate0, % recovery

03047-25
SB-1-15'
3-5-93
3-5-93
3-5-93

03047-26

SB-1-20'
3-5-93
3-5-93
3-5-93

03047-27

SB-1-30'
3-5-93
3-5-93
3-5-93

03047-28

SB-1-40'
3-5-93

3-5-93

3-5-93

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
97.0

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
108

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
99.0

<0.005
<0.005
< 0.005
<0.015
<1.0

1
100

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPM as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T303047.DOC

Page 7 GTEL
E N V I R O N M E N T A L
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GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 80153

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethylbenzene
Xylene, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

1.0
Dilution Multiplier̂
TFT surrogate0, % recovery

03047-29
SB-1-451

3-5-93
3-5-93
3-5-93

03047-31
SB-2-15'
3-5-93
3-5-93
3-5-93

03047-32
SB-2-20'
3-5-93
3-5-93
3-5-93

03047-33
SB-2-30'
3-5-93
3-5-93
3-5-93

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
98.7

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
98.2

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
96.3

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
99.4

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T303047.DOC

Pages GTEL
E N V I R O N M E N T A L
l A H O R A r O H I l S . INC.



GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 801 S*

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethyl benzene
Xylene, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

1.0
Dilution Multiplier!3

TFT surrogate0, % recovery

03047-34
SB-2-40'
3-5-93
3-5-93
3-5-93

03047-35
HB-3-10'
3-5-93
3-5-93
3-5-93

03047-36
HB-4-101

3-5-93
3-5-93
3-5-93

03047-37

SB-3-15'
3-5-93
3-5-93
3-5-93

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
100

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
97.2

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
102

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
97.5

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T303047.DOC

Page 9 GTEL
E N V I R O N M E N T A L



GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS

Volatile Organics in Soil
EPA Methods Modified 8020 and Modified 8015a

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
Benzene
Toluene
Ethyl benzene
Xylene, total
TPH as Gasoline

Reporting
Limit, mg/kg

0.005
0.005
0.005
0.015

1.0
Dilution Multiplier0

TFT surrogate0, % recovery

03047-38
SB-3-30'
3-5-93
3-5-93
3-5-93

03047-39
SB-3-401

3-5-93
3-5-93
3-5-93

03047-40
SB-3-50'
3-5-93
3-5-93
3-5-93

03047-42
B-4-20'
3-5-93
3-5-93
3-5-93

Concentration, mg/kg
< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
99.8

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
105

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
106

< 0.005
< 0.005
< 0.005
<0.015
<1.0

1
100

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as gasoline
as per California State Water Resources Board LUFT Manual procedures. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. TFT surrogate recovery acceptability limits of 72.8-123% are derived from the 99% confidence interval of all samples during the previous

quarter. Expected surrogate value is 1.07 mg/kg.

GTEL Torrance, CA
T303047.DOC

Page 10 GTEL
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GTEL Client Number: JMM03.UNC03
Project I.D.: Unocal 4357

Work Order Number: T303047

ANALYTICAL RESULTS.,

Total Petroleum Hydrocarbons as Diesel in Soil
EPA Method Modified 8015a

GTEL Sample Number
Client Identification

Date Sampled
Date Extracted
Date Analyzed

Analyte
TPH as diesel
Dilution Multiplier0

Reporting
Limit, mg/kg

10

o-Terphenyl surrogate0, % recovery

Lab Blank
-

3-8-93
3-9-93
3-9-93

03047-2
B-1-20'
3-3-93
3-9-93
3-9-93

03047-23
B-2-20'
3-4-93
3-9-93
3-9-93

.

Concentration, mg/kg
<10

1
100

<10
1

100

<10
1

98.7

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification as per California
State Water Resources Board LUFT Manual protocols. Extraction by EPA Method 3550. Results are calculated on a wet weight basis.

b. Indicates the adjustments made for sample dilution.
c. o-Terphenyl surrogate recovery acceptability limits of 70-130% are derived from the 99% confidence interval of all samples during the

previous quarter. Expected surrogate value is 50 mg/kg.

GTEL Torrance, CA
T303047.DOC

Page 11 GTEL
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BB ^y j EL 20000 Mariner Dr., Suite #300 213-371-1044
25 I N V I I I O N M I N I A I Torrance, CA 90503 BOO-727-GTEL
M tAIORAIOBIES. INC

Project Manager Phone #:(frJj)5'68-'tQtf

W&C fifastXi//' FAX#: (tot) 5(,8~H03
Address: Site location: U3tt A*.*'.../ ({/»/

Project Number Project Name:

1 attest that the proper field sampling Sampler Name (Print):
procedures were used during the collection ../j s
of these samples. rlOff/ty SetetiZ.

Field
Sample

ID

£?r-/r

Q-I-W
fH-*

ft-'-rr
(x-i-^
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Lot*: Work Order*:
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i^l \y | C L 20000 Mariner Dr., Suite #300 213-371-1044
^H S N v n o N M i N t A t Torrance, CA 90503 800-727-GTEL
IMP IAIORA10BKS INC

Project Manager Phone #: lf#J S"(8-*9V8

/4ur /K&S.OU/I' FAx*(t»)Stt~f/03
Address: Site location: IUW /vfe/fc^/tU

rfwi-LuiW ifajfo* 4/,»,Jte#<i£?
Project "Number Project Name:

I attest that the proper field sampling Sampler Name (Print):
procedures were used during the collection ./I />
of these samples. fV/tflty S*M&—

Field
Sample

ID

e-3^'
/3- j -j(f
e-i-w1

Source
of

Sample

QTEL
Lab*

(Lab u»»
only)

LllL

»M

IK

* 
C

O
N

TA
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^1 %7 1 C L 20000 Mariner Dr., Suite #300 213-371-1044
^M i N v i D O N M t N i A i Torrance, CA 90503 800-727-GTEL
M lAIORMOBIES INC

Project Manager. Phone *: (itl*) S~6{~6 9*8

Ma* ftp 1 atl // FAX *: fi/tj ^f. & /ff$
Address: Site location: llXCtftti^J ftliJI

Project Number ' Project Name: j / I f *

1 attest that the proper field sampling &
procedures were used during the collection
of these samples. /

Field
Sample

ID

ttv- no

ft^-%0

aJLis
ea|,-w>
S&io \
br&\*\
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Source
of

Sample
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Lab Use Only Storage Location
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•<^5 l"
7l CL 20000 Mariner Dr., Suite #300 213-371-1044
V I B O N M E N T A I Torrance. CA 90503 800-727-GTEL
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S M I T H - E M E R Y COMPAXY
Tin- Full Servi TVsf/ i iv; Lalvrnturn. E?tnt'/iflit:ii 1904

*1 East Washington Boulevard
O . Bo\NH0550. Hunter s Point Shipyard Bldg 114

5427 East La Palma Avenue

• Los Angeles. California 90021 • (213)749-3411
• San Francisco. California 94188 • (415)330-3000
• Andheim. California 92807 • (714)693-1026

Fax:(213)746-7228
Fax: (415) 822-5864
Fax:(714)693-1034

Montgomery Watson, Inc.
File* 72402 fTfirP
301 North lake Ave. I ft!?
Pasadena, CA 91101 «3

04/06/93
.

' ~ n'"?

Attn: Majid Rasouli
818/568/6948

APR - 7/093 Unocal Service Station
#4357, Chain of Custody

Sample |:
Received: 03/05/93
Type: Soil

I.D. : b - 1 - 40'

===S======CONSTITUENT========
pH
Porosity
Bulk Density
Hydraulic Conductivity
Water Saturation, (%)
Contaminant Saturation, (%)
Air Permeability, Native
Particle Size
Nitrogen
Phosphate
Bacterial Plate Count
Total Organic Carbons

Sampling Date & Time: 03/03/93, 0912
Method: Submitted By Client

=—=METHOD====
EPA 9045
API RP-40
API RP-40
EPA 9100
DEAN-STARK
DEAN-STARK
API RP-40

EPA 415.1

==RESULT== ===UNIT===
7.9 units

34.3 %
1.73 g/cc

7.36xlOA-6 cm/sec
91.6 %

13!5 md
See Attachment
See Attachment
See Attachment
See Attachment
See Attachment

Respectfully Submitted,

Shahid Noori, Manager Chemical Lab

Page: 1 [HO " None Detected; MDL * Method Detection Limit] 30641523

ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CL'ENTs AUTHORIZATION FOR PUBLICATION OF OUR REPORT. CONCLUSIONS OR EX-
TRACTS KROM OR REGARDING THEM is RESERVED PENDING OUR WRir'-l-j APPROVAL AS A MU TUAL PROTECTION TO CLIENTS. Trie. PUBLi-: ANO CuSSLLVES



SMITH-EMERY COMPANY
The Ffill Service Independent Testing Laboratory, Established 1904

781 East Washington Boulevard •
P O Box 880530, Hunter's Point Shipyard Bldg. 114 •
5427 East La Palma Avenue •

Los Angeles, California 90021
San Francisco, California 94188
Anaheim. California 92807

(213)749-3411 • Fax:(213)746-7228
(415)330-3000 • Fax:(415)822-5864
(714)693-1026 • Fax:(714)693-1034

MONTGOMERY WATSON. INC.
FILE # 72402
JOB # UNOCAL SERVICE STATION #4357

DATE: 3/11/93
SAMPLE #: 3064152301
SAMPLE ID.: B-1-40'

SIEVE ANALYSIS

OPENING
INCHES

0.1873
0.1114
0.0787
0.0557
0.0394
0.0278
0.0197
0.0139
0.0098
0.0070
0.0049
0.0035
0.0025
0.0017
0.0013

PECENTILES:

0.0424
0.0202
0.0136
0.0097
0.0052
0.0025
0.0016

MEASURE

MEDIAN
MEAN
SORTING
SKEWNESS
KURTOSIS

OPENING
MILLIMETERS

4.757
2.828
2.000
1.414
1.000
0.707
0.500
0.354
0.250
0.177
0.125
0.088
0.063
0.044
0.032

1.077
0.513
0.347
0.247
0.132
0.063
0.041

TRASK
(mm)

0.1323
0.1551
0.2538
0.8882

PHI OF
SCREEN

-2.25
-1.50
-1.00
-0.50
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.16

-0.09
0.97
1.53
2.02
2.93
4.01
4.65

INMAN
(phi)

2.9302
3.0914
1.5584
0.1035

U.S.
NUMBER

4
7
10
14
18
25
35
45
60
80
120
170
230
325
450
PAN

TOTALS

- DRY METHOD

SAMPLE
WEIGHT

0.19
0.53
0.20
0.18
0.30
0.42
0.93
1.40
2.46
3.49
3.91
3.13
3.03
2.19
1.14
3.43

26.92

FOLK AND WARD
(Phi)

2.9302
3.0377

RETAINED
WEIGHT %

0.71
1.96
0.76
0.65
1.13
1.55
3.45
5.19
9.14

12.97
14.51
11.64
11.24
8.13
4.22

12.74

100.00

-

GRAIN SIZE

CUMULATIVE
WEIGHT %

0.71
2.67
3.43
4.08
5.21
6.76

10.21
15.40
24.54
37.51
52.03
63.67
74.91
83.04
87.26

100.00

100.00

5.00
10.00
16.00
25.00
50.00
75.00
84.00
90.00
95.00

DESCRIPTION
(WENTWORTH SCALE)

FINE SAND
VERY FINE SAND

ALL REPORTS AHE SUBMITTED AS THE CONFIDENT!AL PROPERTY O'C^ i: ."3 AUTHORIZATION FOR PUBLICATION OF OUR REPORT. C3NCLJS:CNS. OK EX-
TRACTS FROM OR REGARDING THEM IS RESERVED PENDING OUR WRITTC s A PPROVAL AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND OURSELVES.



S M I T H - E M E R Y COMPANY
The Full Sennce Independent Testing Laboratory, Established 1904

781 East Washington Boulevard
P O Box 880550. Hunter's Point Shipyard Bldg. 114
5427 East La Palma Avenue

• Los Angeles, California 90021
• San Francisco. California 94188
• Anaheim, California 92807

• (213)749-3411
• (415)330-3000
• (714)693-1026

• Fax: (213) 746-7228
• Fax: (415) 822-5864
• Fax:(714)693-1034

MONTGOMERY WATSON, INC.
FILE # 72402
JOB # UNOCAL SERVICE STATION #4357

DATE: 3/11/93
SAMPLE #: 3064152301
SAMPLE ID.: B-1-401

SIEVE ANALYSIS - DRY METHOD
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ARt SUBMITTED AS TnE CONFIDENTIAL PROPERTY Or Ct. EN i5 AUTHORIZATION FOR PUBLICATION OF OUR REPORT. CONCLUS.ONS OS EX
TRACTS FROM OR REGAROINO THEM IS RESERVED PENOINO OUR WRITTEN APPROVAL AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND OURSELVES



S M I T H - E M E R Y COMPANY
The Full Service Independent Testing Laboratory, Established 1904

781 East Washington Boulevard • Los Angeles. California 90021 • (213)749-3411 • Fax: (213) 746-7228
P. O Box 880550, Hunter s Point Shipyard Bldg. 114 • San Francisco. California 94188 • (415)330-3000 • Fax:(415)822-5864

• Anaheim, California 92807 • (714)693-1026 • Fax:(714)693-10345427 East La Palma Avenue

MONTGOMERY WATSON, INC.
FILE # 72402
JOB # UNOCAL SERVICE STATION #4357

DATE: 3/11/93
SAMPLE #: 3064152301
SAMPLE ID.: B-1-401

SIEVE ANALYSIS - DRY METHOD
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BioScreen Testing Services, Inc.
Microbiology • Chemistry • Environmental • Asbestos

ANALYTICAL REPORT

SMITH-EMERY COMPANY
781 East Washington Blvd.
Los Angeles, CA 90021

ATTN: John Uranga

REPORT DATE: 03/31/93
ACCESSION #: 7342
PROJECT #: 0703-1

SAMPLE DATE RECEIVED: 03/11/93

SAMPLE;

ACC #i

7342

SAMPLES;

Soil
LOT »':

3064152302

TEST(S)
PERFORMEDt

Heterotrophic Plate Count
Phosphate, ppm
Nitrogen as Ammonia, ppm

METHOD

M223
EPA 300.0
EPA 350.3

DETECTION LEVEL

5 mg/kg
10 mg/kg

RESULTS;

Heterotrophic Plate Count

Phosphate

Nitrogen

ACC #t 7342

3.0 X 103 CFU/g*

ND

ND

ND = Non Detected

*CFU/g = Colony Forming Units/grams

Bradford ft. Rope
Laboratory Director

/£^yV.
Ranil M. Fernando, 5.S.
Operations Supervisor

3892 Del Amo Blvd. • #707 • Torrance, California 90503 • (310) 214-0043 • Fax: (310) 370-3642



March 22, 1993

SMITH-EMERY COMPANY
781 E Washington Blvd
Los Angeles, CA 90021

Attn:

JOB NO.

Rick Young

23509

WEST COAST
ANALYTICAL
SERVICE. INC.
ANALY~:CAI. :HH:

LABORATORY REPORT

Samples Received: One (1) Soil
Date Received: 3-10-93
Purchase Order No: 14052
Lab No.: 3064152303

The sample was analyzed as follows:

Samples Analyzed Analysis

One (1) soil Total Organic Carbon
by Walkly-Black Method

Results

Table 1

Page 1 of 2

'MichaeT Shelton
Technical Director

D. Cff. Northington, Ph.D.
President

This report Is to be reproduced In Its entirety.

9840AlburttsAvenue • Santa Fe Springs, California 90670 -310/948-2225 - FAX 310/948-5350



WEST COAST ANALYTICAL SERVICE, INC.

SMITH-EMERY COMPANY Job f 23509
Mr. Rick Young March 22, 1993

LABORATORY REPORT

Table 1

Total Organic Carbon by Walkly-Black Metho^

Sample ID Parts Per Million (ma O2/Kcr)

3064152303 770
Detection Limit: 20

Date Analyzed: 03/18/93

Matrix Spike/Matrix Spike Duplicate Quality Control Summary

Sample: 3064152303

Sample Amount MS % Rec MSD % Rec
Analyte Result Spiked Result MS Result MSO RPD

TOC 770 58.6 697 N/A 643 N/A 8

N/A - Not Applicable. Sample concentration exceeds spike value.

QC Limits

RPD % Recovery
Analyte Warning Control Control

TOC 15 25 50 - 150

Page 2 of 2



Abbreviation Suaunay
general Reporting Abbreviations:

B Blank - Indicates that the compound was found in both the
sample and the blank. The sample value is reported without
blank subtraction. If the sample value is less than 10X the
blank value times the sample dilution factor, the compound
may be present as a laboratory contaminant.

D Indicates that the sample was diluted, and consequently the
surrogates were too dilute to accurately measure.

DL Detection Limit - Is the minimum value which we believe can
be detected in the sample with a high degree of confidence,
taking into account dilution factors and interferences. The
reported detection limits are equal to or greater than Method
Detection Limits (MDL) to allow for day to day and instrument
to instrument variations in sensitivity.

J Indicates that the value is an estimate.

NO Not Detected - Indicates that the compound was not found in
the sample at or above the detection limit.

ppm parts per million (billion) in liquids is usually equivalent
ppb to mg/1 (ug/1), or in solids to mg/kg (ug/kg). In the gas

phase it is equivalent to ul/1 (ul/m3).

TR Trace - Indicates that the compound was observed at a value
less than our normal reported Detection Limit (DL), but we
feel its presence may be important to you. These values are
subject to large errors and low degrees of confidence.

kg kilogram mg milligram 1 liter m meter
g gram ug microgram ul microliter

QC Abbreviations;

Control Control Limits are determined from historical data for a
QC parameter. The test value must be within this
acceptable range for the test to be considered in
control. Usually this range corresponds to the 99%
confidence interval for the historical data.

% Error Percent Error - This is a measure of accuracy based on
the analysis of a Laboratory Control Standard (LCS). An
LCS is a reference sample of known value such as an NIST
Standard Reference Material (SRM). The % Error is
expressed in percent as the difference between the known
value and the experimental value, divided by the known
value. The LCS may simply, be a solution based standard
which confirms calibration (ICV or CCV - initial or
continuing calibration verification), or it may be a
reference sample taken through preparation and analysis.



SAMPLE COHOfhON/
COMMENTS:

0/rte. A/

"T22'>• .awgfc
[Slgnakn and Pjwted Nanw)

.̂ •*»

Receiwd By (SignMura and Printed N«rw)

•«**-̂ ^ a"'"*
Ttmr

flecwved By (Stgnsture and Printed Nama)
>** £f/?j»S'&4____________

Ooto: Tim:

Received By (Signalu™ and Prirtad Date: Tune:

SAMPLE DISPOSITION:
1. Samples returned to client? YES

2. Samples wiH not be stored over 30 days, unless
additional storage time is requested.

3. Storage time requested:

By ———————————

. davs

Dale
ni°TRIBl1Tir>11 r;LLO> TO TO "' ~"T



SMITH EMKKV COMPANY
Thif'uU Sf rvii-e liukptndenl Testing Laburaiory. tjiaUished 1 904
7«l Kisl Washington Boulevard
P.O. Box 880550, Hunter's Point Shipyard BUg. 114
5427 East La Raima Avenue

• Los Angeles, California 9002 1
• San Francisco, California 94 1 88
• Anaheim. California 92807

CHAIN OF CUSTODY AND
LYSIS REQUEST

• (213)749-3411
• (415)3303000
• (714)693-1026'

Fa*: (213) 745 6372
Fax: (415) 822 5864
Fai: (714) 693 1034

DATE: PAGE. fflilrf

T AT (Anaiyticai Turn Around Time) 0- Same Day, 1 -24 Hour 2 -48 Hour, (Etc.)

CONTAINER TYP^B- Brassi - Glass, P - Ptasfo. V - Voa Vial, 0 - OHier
SAMPLE

NO.
DATt

SAMPLED SAMPLED SAMPLE DESCRIPTION
SAMPLE CONDmOMY
COMMENTS.

h/ 5xxxx X XX

i;
I

Dokl

Tim*:
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UNOCAL
Corporate Environmental
Remediation and Technology

Feasibility Study
for Service Station #4357

June 1994

MONTGOMERY WATSON



J

3

FEASIBILITY STUDY REPORT
for

UNOCAL SERVICE STATION #4357
11280 National Boulevard
Los Angeles, California

j

-i
J

Prepared For:

UNOCAL CORPORATE ENVIRONMENTAL REMEDIATION
& TECHNOLOGY

376 South Valencia Avenue
Brea, California 92622

3
"j Prepared By:

MONTGOMERY WATSON
301 North Lake Avenue, Suite 600

Pasadena, California 91101

1

JUNE 1994



TABLE OF CONTENTS

____Description________________ Page No.

1

J

J
J

INTRODUCTION 1
SITE DESCRIPTION 1
GEOLOGY AND HYDROGEOLOGY 1
NATURE OF CONTAMINATION " 2
LUFT MANUAL EVALUATION 2
REMEDIATION ALTERNATIVES 3
NO-ACTION 3
EX-STTU REMEDIATION - SOIL EXCAVATION 3
IN-SITU REMEDIATION 3

Hydraulic Characteristics 4
Temperature and pH 4
Soil Bulk Density 4
Moisture Content 4

BIOREMEDIATION 4
Liquid-Phase Bioremediation 5
Bioventing 5
SOIL VAPOR EXTRACTION (S VE) 6
SVE Vapor Treatment 6

Carbon Adsorption 7
Catalytic Oxidation Systems 7

RECOMMENDED ALTERNATIVE 7

J

J
,— »d
.p
p

-ti



LIST OF FIGURES

i-J • .~ __________________Description___

.1
i

3
[J

i_J[ 1 Site Plot Plan 7

I _ 2 Approximate Areal Extent of Soil Zones 1 and 2 7



J

1

]
1
1

LIST OF TABLES

J
J
J
J
J
3
J
J

Table No.

1

2

3

4

5

6

7

8

Description

Benchmark Chemical, Physical, and Biological Parameters of
Contaminants

Geotechnical and Chemical Analysis Results for Soil Sample
B- 1-40' (March 1993)

Leaching Potential Analysis for Gasoline Containing Soil Zone #1

Leaching Potential Analysis for Gasoline Containing Soil Zone #2

In-Situ Bioventing with GAC Costs

In-Situ Soil Vapor Extraction with GAC Costs

In-Situ Soil Vapor Extraction with Catalytic Oxidation Unit Costs

Summary of In-Situ Soil Remediation Technology Screening

Follows
Page No.

"7

7

7

7

7

7

7

7

iii



-I
4
4

-I
J

J

. I

INTRODUCTION

At the direction of Unocal Corporation, Montgomery Watson (Montgomery) conducted this
feasibility study (FS) for remediation of gasoline contaminated soils at Unocal Service Station
#4357 located at 11280 National Boulevard, Los Angeles, California. The purpose of this
feasibility study is to evaluate various technologies for remediation of gasoline contaminated
soils and recommend the most feasible and economical alternative. Soil contamination data
was obtained from the Phase n Report for Subsurface Investigation for Unocal Station #4357,
dated April 1993. This FS letter report is organized as follows:

• Site Description

• Geology and Hydrogeology

• Nature of Contamination

• LUFT Manual Evaluation

• Remediation Alternatives

• Recommended Alternative

SITE DESCRIPTION

The subject site is located in a commercial/residential area within the City of Los Angeles,
bordered by National Boulevard to the North, and Sawtelle Boulevard to the West. The
property consists of a garage building and associated pump islands built in 1971 (see
Figure 1). Two 10,000 gallon single-wall steel subsurface gasoline tanks and one 550 gallon
waste oil tank were installed in 1971, while the 10,000 gallon single-wall fiberglass diesel tank
was installed in 1982. The underground storage tanks (UST) were utilized for the storage of
gasoline and diesel fuels and waste oil. Soil excavation and tank removal and replacement
operations were conducted on September 22,1992. The gasoline and waste oil tank pits were
backfilled and compacted with clean imported pea gravel once the new tanks were installed.

GEOLOGY AND HYDROGEOLOGY

The site is located within the Santa Monica Groundwater Basin. The region is interpreted to be
underlain by Recent Alluvium underlain by the Lakewood and San Pedro Formations. The
surface of the site is covered primarily by asphalt or concrete with underlying aggregate base.
Immediately below the aggregate base lies approximately 12 to 20 feet of dark brown lean clay
with some silt

The lean clay is underlain by a clayey silt which is laterally discontinuous and a silty sand
whose thicknesses vary from 5 to 10 feet across the site. A second lean clay layer,
approximately 3 to 10 feet in thickness, was encountered at 20 to 30 feet bgs. A clayey sand
with local subangular gravel lies below the second clay layer. This clayey sand varies in
thickness from 3 to 30 feet A third thin clay layer approximately 2 feet thick, was encountered
43 and 52 feet bgs in SB-1 and B-l, respectively. This clay is underlain by a fine to medium
subrounded sand.

Regional groundwater studies indicate that the Bellflower aquiclude consists of 20 to 40 feet of
clay and sandy clay extending to a maximum depth of about 50 feet bgs in the site vicinity.
The underlying Ballona Aquifer is reported to consist of 30 to 50 feet of gravel and coarse sand
with a maximum depth of 70 feet bgs. It is reportedly underlain by the Silverado Aquifer
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consisting of approximately 100 to 280 feet of sand and gravel, with small amounts of clay.
The most recent measurement taken on June 1,1992, for the Los Angeles County Monitoring
Well #2546K (Elev. 151.0 feet MSL) located at Olympic and Centinela (approximately 1 mile
northwest of the project site) indicate groundwater at 95.8 feet bgs (L. A. County Hydrologic
Records). However, no groundwater was encountered to a depth of 95 feet bgs (Elev. 125
feet MSL) at the site during this investigation. The soils encountered in B-l at a depth of 80 to
95 feet bgs were mostly fine to medium sand rather than the coarse sand, rounded to
subrounded gravel, and cobbles up to five inches in diameter that reportedly comprise the
Ballona Aquifer. In addition, there appears to be a gap in the Ballona Aquifer in the vicinity of
the site. Based on the lack of groundwater to a depth of 95 feet bgs, site lithology inconsistent
with that described for the Ballona Aquifer, and regional data which suggests a gap in the
Ballona Aquifer in the site vicinity, it is Montgomery's opinion that Ballona Aquifer is not
present underneath the project site.

NATURE OF CONTAMINATION

The major soil contaminants detected at the site of Unocal Service Station #4357 and the
reported benchmark parameters are shown in Table 1. Two groups of substances can be
identified: aromatics (benzene, toluene, xylene and ethylbenzene) and aliphatic hydrocarbons.
The parameters listed are indicative of mobility, persistence and treatability of the chemical
contaminants.

Volatilization is a significant process with respect to loss of contaminants in the unsaturated
zone. Volatilization depends on several site factors, including soil porosity, moisture content,
surface wind speed, temperature and nature of the surface. A contaminant property describing
the potential for volatilization is Henry's constant The substances with relatively high Henry's
Law constants will partition into the air phase and higher volatilization losses will be observed
for these substances. Intermediate losses are expected for the aromatics and low losses for the
heavier aliphatics. The Henry's constant can also provide an indication of a compound's
potential treatability using air stripping.

Biodegradation may be an important environmental factor for these compounds under the
proper conditions. The biodegradation half-lives presented in Table 1 show that the aromatics
are degraded at a significant rate.

LUFT MANUAL EVALUATION

On the basis of analytical data obtained during tank removal operations and the Phase II
Subsurface Investigation, two separate gasoline containing soil zones can be identified. One
zone is immediately underneath the pump islands to the West of the station building. The
second soil zone is located in the southeast corner of the existing UST tanks (See Figure 2).

An evaluation of site conditions for the site was performed using guidance from the criteria
established in the Leaking Underground Fuel Tank (LUFT) Field Manual (California State
Water Resources Control Board, SWRCB, revised October 1989) to assess whether or not
remedial activities will be required at this site.

The leaching potential analysis from the LUFT Manual was used to determine acceptable levels
of soil contamination resulting from gasoline without posing a threat to groundwater quality at
the site. As shown in Tables 2 and 3, the maximum TFH concentrations should not exceed
1,000 mg/kg and 100 mg/kg for soil zones #1 and #2, respectively. Also, the maximum
BTEX concentrations should not exceed 1/50/50/50 mg/kg and 0.3/0.3/1/1 mg/kg for Soil
Zones #1 and #2, respectively. The major cause of these differences in the cleanup levels is the
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minimum depth to groundwater from the lowest soil sample with contaminants above the
detection limits.

All soil samples collected within the Soil Zone #1 showed contaminant levels below or at the
maximum allowable TFH/BTEX levels. Soil Sample P-4 had a benzene concentration of
1 mg/kg and Sample P-6 had a xylene concentration of 50 rag/kg. At both locations, samples
taken at 10 feet bgs (HB-3 and 4) showed contaminant levels below detection levels. As
discussed previously, immediately below the aggregate base lies approximately 12 to 20" feet of
dark brown lean clay with some silt prohibiting downward migration of contaminants.
Consideration of facts stated above shows no remediation is required for the Soil Zone #1.

However, soil samples collected within the gasoline containing Soil Zone #2 to a depth of 50
feet bgs indicate contaminant levels above the LUFT guidelines requiring remediation. The
average TFH concentration of this contaminated soil volume was estimated to be about 642
mg/kg; which amounts to a total gasoline as TFH of about 1,200 Ibs. The aerial extent of
contamination requiring remediation was assumed to be 20 feet in diameter and a total depth of
50 feet

REMEDIATION ALTERNATIVES

The three primary remedial action alternatives considered for remediation of the gasoline
containing Soil Zone #2 at Unocal Station #4357 include;

• No Action

• Ex-Situ Remediation (Soil Excavation)

• In-Situ Remediation (In-Situ Bioremediation and In-Situ Soil Vapor Extraction)

NO-ACTION

This remediation alternative requires no action taken to remediate the contaminated soil. This
alternative includes periodic sampling of the soil to monitor levels of contamination in soil until
the concentration of the contaminants in the soil falls below the clean-up levels. There is
however no guarantee that remedial action objectives will ever be achieved for the Soil Zone
#2. In addition, this alternative does not comply with LUFT remediation guidelines and will
not be acceptable to local government agencies.

EX-SITU REMEDIATION - SOIL EXCAVATION

Ex-situ remediation of the contaminated soil involves the excavation of the contaminated soil
and transportation to a treatment storage and disposal facility for treatment Typical ex-situ soil
treatment includes bioremediation, soil flushing, soil washing, and thermal incineration.
Conducting this remedial alternative at Unocal Station #4357 however, is not feasible or
economical since Unocal Station #4357 is an active site and would have to cease operations
while implementing this alternative. In addition, soil contamination is located in excess of 45
feet bgs, making excavation impractical.

IN-SITU REMEDIATION

In-situ soil treatment options accomplish remediation of contaminated soil on-site, eliminating
costly excavation, handling, storage and disposal. In-situ contaminated soil treatment options
for contaminated soil at Unocal Station #4357 include:
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• Soil Vapor Extraction (SVE)

A number of factors are known to influence the migration and fate of contaminants in the
unsaturated zone. The major factors include diffusion, sorption, volatilization, and
degradation. In real world situations, these phenomena interact to determine the final
distribution of the contamination. As part of the Phase n site investigation, the 40-foot soil
sample from boring B-l was analyzed for pH, porosity, bulk density, hydraulic conductivity,
water saturation, contaminant saturation, air permeability, particle size, nitrogen, phosphate,
bacterial plate count, and total organic carbons. Results are summarized in Table 4.

Hydraulic Characteristics - Sites with high permeability (>1(M cm/sec) and subsurface
homogeneity will have the greatest potential for application of in-situ remediation.

Temperature and pH - Soil and ambient temperature conditions are important because most
of the physical properties of contaminants that are critical to vapor recovery are temperature
dependent. Generally, the lower the temperature, the more difficult it is to get organic
compounds to volatilize and move through the soil. For some volatile compounds, an increase
of 10 degrees centigrade can more than double the rate of volatilization and microbial activity.
The pH of most natural soils ranges-5.5 to 8.5 within an acceptable biological treatment range.

Soil Bulk Density - Changes in the soil bulk density throughout the site will effect diffusion
rates and airflow patterns within the vadose zone. The diffusion rates will be a function of the
porosity; whereas the airflow patterns will be a function of the soil permeability. Generally
speaking, dense soils will have lower porosity and lower permeabilities than loose soils.
Airflow that is forced through soils with varying densities such as this site may be channeled
due to the changing permeabilities. Vapors in the highly permeable strata will be extracted first
by advection. As the contaminants from these strata become depleted, diffusion from the low
permeability strata will increase because of higher concentration gradients. Eventually,
diffusion may control vapor densities in the highly permeable strata.

Moisture Content - Water content can be a help or hindrance to the volatilization process
depending on the degree of adsorptive attraction that a compound has for soil. A compound
may bind very strongly on a dry soil with a reduction in its rate of volatilization: On a wet soil,
the affinity for water may be stronger than the organic compound and displace it, causing
volatilization to occur at a faster rate. Conversely, water may dissolve a portion of the organic
compounds and change their diffusion characteristics. Water vapor may also compete with the
VOCs for diffusive transport through the soil air. Finally, moisture trapped in the vadose zone
may clog the pathways for air movement through the soil, effectively reducing the permeability
of the matrix.

BIOREMEDIATION

Bioremediation uses microbes to degrade contaminants present in soil. The process enhances
the rate of biological degradation by controlling environmental factors including: food
sources, moisture content, pH, temperature, oxygen, and nutrients. Soil environmental
conditions of concern to ensure effective bioremediation include: soil water at 50 to 80% of
soil field capacity; pH from 5.5 to 8.5; soil temperature in the mesophilic range from 15 to
45°C; bacterial counts ranging from 103 to 107 organisms per liter and an absence of organic
or inorganic toxicants that can inhibit microbial activity. The most critical limitation to
successful bioremediation is generally the lack of appropriate electron acceptors. A variety of
electron acceptors can be used by soil microorganisms to carry out the oxidation of organic
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contaminants. These include oxygen, nitrate, sulfate, carbon dioxide and organic carbon. Of
these, oxygen provides the organism with the highest energy yield.

Liquid-Phase Bioremediation

The principles of biodegradation have historically been applied to the in-situ aerobic
bioremediation of contaminated soils and groundwater using water to carry oxygen (via
percolation wells/trenches). In-situ liquid-phase bioremediation is performed by applying a
solution of nutrients and an oxygen source to the soil, extracting groundwater downgradient
and recycling it through the soil. This technology is most applicable for sites where
contamination has already impacted the groundwater. However, at Unocal Station #4357 no
groundwater was detected at 95 feet bgs and soil contamination was confirmed down to 45
feet bgs. Since no groundwater contamination was determined at Unocal Station $4357,
introduction of nutrient solution during soil remediation requires hydraulic control and will
also be a potential source of groundwater contamination which is undesirable. Taking into
consideration these disadvantages, further development of the in-situ liquid-phase
bioremediation alternative was ruled out.

Bioventing

Bioventing combines the capabilities of soil venting and enhanced bioremediation to cost
effectively remove hydrocarbons from vadose zone soils. Gasoline contaminated soils are
relatively easy to treat as gasoline is both volatile and biodegradable. Soil venting removes the
most volatile components from unsaturated soil and promotes aerobic biodegradation by
driving large volumes of air into the subsurface. The ratio of volatile removal to
biodegradation is a function of air flow rate. By emphasizing biodegradation and minimizing
volatilization during the bioventing process, the costs of system operation can be reduced,
especially for off-gas treatment. In theory, air is several thousand times more effective than
water in penetrating and aerating fuel-saturated and low to medium permeability soil horizons.
In addition, by using air as an oxygen source, the minimum ratio of air pumped to
hydrocarbon degraded is approximately 13 Ibs. to 1 Ib. This compares to more than 1,000 Ib
of water per Ib of hydrocarbon for a liquid-phase bioreclamation process.

Bioventing systems are composed of hardware identical to that of conventional S VE systems,
with vertical wells and/or lateral trenches, piping networks, and a blower or vacuum pump for
gas extraction. They differ significantly from conventional systems, however, in their
configuration and philosophy of design and operation. As indicated above, the primary
purpose of a bioventing system is to use moving soil gas to transfer oxygen to the surface
where indigenous organisms can utilize it as an electron acceptor to carry out aerobic
metabolism of soil contaminants. As such, bioventing system extraction wells are not placed
in the center of the contamination, but on the periphery of the site, where low flow rates
maximize the residence time of vent gas in the soil to enhance in-situ biodegradation and
minimize contaminant volatilization.

Use of bioventing technology for soil remediation requires application of vapor treatment
technology for treatment of vapors generated during operation of the system. Bioventing
systems are expected to reduce the vapor treatment requirement by 50 percent. As a result,
approximately three 55-gallon granular activated carbon (GAC) canisters are deemed
sufficient This technology was retained for further analysis.
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Soil vapor extraction is carried out in-situ by forcing ambient air through unsaturated zone soil
using air extraction wells or a combination of air injection and extraction wells at a number of
locations. The process is generally effective in removing volatile organic compounds which
meet the following selection criteria:

• Vapor pressure greater than 14-mm Hg at 20°C for liquid phase hydrocarbons
and;

1rl • Dimensionless Henry's constant greater than 0.01 for aqueous phase
hydrocarbons.

_J The hydrocarbons present at Unocal Station #4357 (gasoline and BTEX) meet these criteria.
I However, ethylbenzene and xylene have low Henry's constants. Since ethylbenzene and
I _ xylene have Henry's constants above the listed criterion, significant removals can probably be

I accomplished through soil vapor extraction.
pi
I The majority of the contaminated soils in the Soil Zone #2 are silty-sand and are believed ideal

"1 for SVE operations. As the contaminants from these strata become depleted, diffusion from
I—.1 the low permeability strata (lean clay underneath the pump islands) will increase because of
I higher concentration gradients. However, the diffusion process is much slower than
• "1 volatilization, thus extending the remediation schedule. Occasionally, low cleanup levels

I required by agencies for soil closure may not be attainable or economically feasible with the use
r~"^ of SVE alone.

J A vapor extraction feasibility test was conducted on September 9, 1993, by Vapor Extraction

[ Technology, Inc., to confirm the applicability of SVE for in-situ remediation of contaminated
soils at the site. An air flow rate of up to 155 scfm was utilized with an applied vacuum

~1 pressure of up to 48 inches of water column. The following are the conclusions drawn from
. .J analysis of the test;

I -TJ • Estimated average effective radii of influence were between 14 and 46 feet; and

"* • Stabilized extracted gasoline yields ranged from an estimated 20 to 28 pounds
per day per well; i.e. significant quantities of gasoline were extracted as vapor

{ ~]| from the subsurface at the site.

1--JI
SVE Vapor Treatment

. —-a

„ J Use of SVE technology for soil remediation requires application of vapor treatment technology
for treatment of vapors generated during operation of the SVE system. Vapor treatment

__ technology alternatives considered for this feasibility study include internal combustion (1C)
1 engines, catalytic oxidation systems, and vapor phase carbon adsorption systems. Of these

"* three technologies, 1C engines were not considered for further evaluation, since on comparison
to catalytic oxidation systems, the following disadvantages were identified:

1
-J • 1C engines require supplementary fuel to completely consume the influent

I vapor, while catalytic oxidation systems are essentially self sustaining.

i _ I • 1C engines have a much higher capital costs in comparison to catalytic oxidation
I systems.

b.
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Carbon Adsorption. Carbon adsorption removes most organic compounds from vapors
through the adsorption process. Carbon adsorption is used to treat single-phase aqueous
wastes with a high boiling point and high molecular weight, and volatile organics in gaseous
mixtures. It is widely used to control vapors at soil and groundwater remediation facilities.

GAC systems with very high carbon usage rates are not economical. In these situations, on-
site regeneration of carbon may be required to keep the system cost effective. However, the
carbon usage at Unocal Station #4357 for vapor control is not expected to exceed 3000 Ibs,
which makes off-site carbon regeneration economical. This technology was retained for
further analysis.

Catalytic Oxidation Systems. The catalytic oxidation process involves thermal
incineration of the organic contents in presence of a catalyst In this process, the air stream is
first preheated by passing it through a primary heat exchanger and into the burner chamber.
The preheated air is then uniformly distributed over a catalyst matrix where the hydrocarbon
destruction takes place. The destruction process is an exothermic reaction whereby the
hydrocarbons are converted to by-products such as carbon dioxide and water. Prior to
exhausting the clean air to the atmosphere, it is passed through another heat exchanger to
transfer heat energy back to the incoming stream, thus minimizing the system energy costs.

The presence of a catalyst allows for lower operating temperatures and consequently lower
operating cost. The catalytic system operates at about 600°F compared to temperatures of
1200-1400°F normally required in a thermal incineration process. However, when compared
to vapor phase GAC adsorption, the catalytic oxidation system has a higher capital cost but a
lower O&M cost. This technology was retained for further analysis.

RECOMMENDED ALTERNATIVE

In previous sections, candidate remedial technologies that may be applicable for the
management, treatment or disposal of the hydrocarbons were identified. These remedial
technologies were screened according to site-specific criteria to determine which of the
technologies were best suited for the site conditions and cleanup objectives. The preliminary
cost estimates were developed for each technology retained for further analysis. Tables 5
through 7 provide capital and O&M costs associated with bioventing, SVE (GAC) and SVE
(CatOx) systems, respectively. The cost estimates were based on vendor information and
experience in developing cost estimates for similar projects. The advantages and disadvantages
of each of the three alternatives are summarized in Table 8.

On comparison of costs involved in the use of the two vapor treatment technologies for SVE
application; namely vapor phase GAC adsorption and catalytic oxidation (see Tables 6 & 7), it
is apparent that use of vapor phase GAC adsorption is the most economical form of SVE vapor
control. Other factors which favor the use of vapor phase GAC adsorption instead of catalytic
oxidation systems for SVE vapor control include the complex O&M and health and safety
issues associated with the use of catalytic oxidation systems.

The cost difference between the two remaining remedial technologies, bioventing and SVE
(GAC) is negligible. Taking into consideration the bioventing potential of actually reaching the
proposed cleanup levels, Montgomery recommends the bioventing technology for remediation
of contaminated soils at Unocal Station #4357.
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TABLE 1

BENCHMARK CHEMICAL, PHYSICAL, AND BIOLOGICAL PARAMETERS
OF CONTAMINANTS

Contaminant

Pentane
Hexane
Heptane
Octane
Nonane
Benzene
Toluene
m-xylene
o-xylene
p-xylene
Ethylbenzene

Molecular
Weight *
(g/mol)

72.15
86.17
100.2
114.22
128.25
78.12
92.15
106.17
106.17
106.17
106.17

Vapor
Pressure
(mm Hg)
at20°C

430
120
35
11

3.22
76

26.10
10.00
10.00
10.00
7.00

Specific
Gravity *
(g/cm3)

0.630
0.659
0.684
0.703
0.718
0.8765
0.8669
0.8642
0.8802
0.8611
0.8670

Solubility
in Water **

(mg/L)
at 20°C

NA
75.5

3
66
0.4

1,780
534
130
175
198

1,520

Log Octanol/
Water Partition
Coefficient **

(log Kow)

NA
NA
NA
NA
NA

1.95-2.13
2.69
3.0
3.0
3.0

3.15

Henry's Law
Constant at

77°F
(atm-m3/mole)

12.4
9.5
NA
1.2
NA

555 x 10-3
6.64 x 10-3
2.55 x 10-3
5.27 x 10-3
2.51 x 10-3
6.44 x 10-3

Biodegradation
Half Life in

Soil/Groundwater t
(days)

NA
NA
NA
NA
NA

48-110
37-39
15-37
11-32
17-37

37

* Weast, R.E., ed., 1982, Handbook of Chemistry and Physics, 63rd Edition.
CRC Press, Cleveland, Ohio.

**Clement Associates, Inc., 1985, Chemical, Physical and Biological Properties of Compounds Present at Hazardous
Waste Sites (Prepared for EPA), except where noted.

t James Dragun, 1988, The Soil Chemistry of Hazardous Materials, Hazardous Materials Control Research Institute,
Silver Springs, Maryland.

NA Not Available.
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TABLE 2

GEOTECHNICAL AND CHEMICAL ANALYSIS RESULTS
FOR SOIL SAMPLE B-l-401

(MARCH 1993)

Parameter

Porosity

Bulk Density

Hydraulic Conductivity
Water Saturation
Contaminant Saturation
Air Permeability, Native
pH
Nitrogen, as Ammonia
Phosphate

Heterotropic Plate Count
Total Organic Carbons

Method

APIRP-40

APIRP-40
EPA 9100
Dean-Stark
Dean-Stark
APIRP-40
EPA 9045
EPA 350.3
EPA 300.0

M223

EPA 415.1

Result

34.3%

1.73 g/cc
7.36 x 10'6

91.6%
<0.1%
13.5 md
7.9 units

ND <10 mg/kg
ND <5 mg/kg

3.0 x 103CFU/g

770 mg O2/kg

K - Permeability
md = Millidarcys
gm = Grams
cc = Cubic Centimeters
CFU/g = Colony Forming Units/Grams

i
i
i
i
i
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TABLE 3
LEACHING POTENTIAL ANALYSIS FOR GASOLINE CONTAINING

SOIL ZONE #1

-.1
1— «l

-.1
.1

hi
Li
J
]

J
J

J
j
1

~j

-.

Site
Feature

Minimum depth to
groundwater from
soil sample (ft)

Fractures in
subsurface (applies
to foothills or
mountain areas)

Average annual
precipitation (in)

Man-made conduits
which increase
vertical migration of
leachate

Unique site features:
recharge area, coarse
soil, nearby wells,
etc.

TOTAL POINTS

Range of Total
Points

Maximum Allowable
B/T/X/E Levels
(PPM)

Maximum Allowable
TFH Levels (PPM)

Score

10

10

10

10

40

lOPtsif
Condition

is Met

>100

None

<10

None

None

plus

49 points or more

1/50/50/50

1,000

Score

9

9

9Ptsif
Condition

is Met

51-100

Unknown

10-25

Unknown

At least one

plus

41 - 48 points

.
0.3/0.3/1/1

100

Score

0

SPtsif
Condition

is Met

25 - 50/1

Present

26-40/2

Present

More than one

equals 49

40 points or less

NA

10

I

1



TABLE 4
LEACHING POTENTIAL ANALYSIS FOR GASOLINE CONTAINING

SOIL ZONE #2

3

.:]

Site
Feature

Minimum depth to
groundwater from
soil sample (ft)

Fractures in
subsurface (applies
to foothills or
mountain areas)

Average annual
precipitation (in)

Man-made conduits
which increase
vertical migration of
leachate

Unique site features:
recharge area, coarse
soil, nearby wells,
etc.

TOTAL POINTS

Range of Total
Points

Maximum Allowable
B/T/X/E Levels
(PPM)

Maximum Allowable
TFH Levels (PPM)

Score

10

10

10

30

lOPtsif
Condition

is Met

>100

None

<10

None

None

plus

49 points or more

1/50/50/50

1,000

Score

9

9

9Ptsif
Condition

is Met

51-100

Unknown

10-25

Unknown

At least one

plus

41 - 48 points

0.3/0.3/1/1

100

Score

5

5

SPtsif
Condition

is Met

25 - 50/1

Present

26-40/2

Present

More than one

equals 44

40 points or less

NA

10

-I



TABLE 5

IN-SITU BIO VENTING WITH GAC COSTS

I

Item/Description

DIRECT CAPITAL COSTS (DCQ
Bioventing Equipment Costs

Collection Piping
Air/Water Separator
Extraction Well
Vapor Probe Points
Blower/Starter/Explosion Proof

Emission Control Equipment Costs
GAC Vapor Phase

Bioventing Field Costs
Equipment Pad
Permitting
Mechanical
Power Drop

INDIRECT CAPITAL COSTS
System Startup and Shakedown

Quantity

200
1
1
2
1

3

50

Unit Unit Cost ($)

linear foot $18
each $2,000
40ft S75/ft
30ft $60ffl
each $5,000

each $1,500
Total Equipment Costs (EC)

sq. ft. $28
lump sum

Direct Capital Cost

20%ofDCC
Indirect Capital Costs

TOTAL CAPITAL REQUIREMENT

Total Cost ($)

$3,600
$2,000
$3,000
$3,600
$5,000

$4.500
$21,700

$1,400
$5,000
$5,000
$7,000

$40,100

$8.020
$8,020

$48,120

OPERATING AND MAINTENANCE COSTS
O&M for SVE System (6 Months)

Energy
Labor
Nutrients (!•«• NH3)
System Monitoring (Analytical)

Maintenance Materials

Contingencies

9,000
0.175

15

Icw-hr $0.08
man-year $35,000

Bag Samples $500
2%ofDCC

TOTAL O&M COSTS

10% of Capital and O&M Subtotal

TOTAL REMEDIATION COSTS (INCLUDES O&M)

$720.
$6,125
$1,500
$7,500

$802
$16,647

$6,477

$71,244
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TABLE 6

IN-SITU SOIL VAPOR EXTRACTION WITH GAC COSTS

Item/Description

DIRECT CAPITAL COSTS (DCC)
SVE Equipment Costs

Collection Piping
Air/Water Separator
Blower/Starter/Explosion Proof

Emission Control Costs
GAC Vapor Phase - 3 Vessels

SVE Field Costs
Equipment Pad
Permitting
Mechanical
Power Drop

INDIRECT CAPITAL COSTS
System Startup and Shakedown

Quantity Unit Unit Cost ($)

200 linear foot $18
1 each $2,000
1 each $8,000

3 each $7,000

Total Equipment Costs (EC)

50 sq. ft. $28
lump sum

Direct Capital Cost

10% of DCC
Indirect Capital Costs

TOTAL CAPITAL REQUIREMENT

OPERATING AND MAINTENANCE COSTS
O&M for SVE System (6 Months)

Energy 15,000 kw-hr $0.08
Labor 0.175 man-year $35,000
System Monitoring (Analytical) 10 Bag Samples $500

Maintenance Materials 2% of DCC
TOTAL O&M COSTS

Contingencies 10% of Capital and O&M Subtotal

TOTAL REMEDIATION COSTS (INCLUDES O&M)

Total Cost ($)

$3,600
$2,000
$8,000

$21,000

$34,600

$1,400
$5,000
$5,000
$7,000

$53,000

$5,300
$5,300

$58,300

$1,200
$6,125
$5,000
$1,060

$13̂ 85

$7,169

$78,854



TABLE?

IN-SITU SOIL VAPOR EXTRACTION WITH
CATALYTIC OXIDATION UNIT COSTS

Item/Description

DIRECT CAPITAL COSTS (DCC)
SVE Equipment Costs

Collection Piping
Air/Water Separator
Blower/Starter/Explosion Proof

Emission Control Equipment Costs
Catalytic Oxidation Unit

SVE Held Costs
Equipment Pad
Permitting
Mechanical
Power Drop

INDIRECT CAPITAL COSTS
System Startup and Shakedown

Quantity Unit Unit Cost ($)

200 linear foot $18
1 each $2,000
1 each $8,000

1 each $33,500
Total Equipment Costs (EC)

50 sq. ft. $28
lump sum

Direct Capital Cost

10% of DCC
Indirect Capital Costs

TOTAL CAPITAL REQUIREMENT

Total Cost ($)

$3,600
$2,000
$8,000

$33,500
$47,100

$1,400
$5,000
$5,600
$7,000

$66,100

$6,610
$6,610

$72,710

OPERATING AND MAINTENANCE COSTS
O&M for SVE System (6 Months)

Energy
Labor
Fuel (last 3 months)
System Monitoring (Analytical)

Maintenance Materials

Contingencies

45,000 kw-hr $0.08
0.25 man-year $35,000
2160 $/hr $3.00

10 Bag Samples $500 .
2% of DCC

TOTAL O&M COSTS

10% of Capital and O&M Subtotal

TOTAL REMEDIATION COSTS (INCLUDES O&M)

$3,600
$8,750
$6,480
$5,000
$1,322

$25,152

$9,786

$107,648



TABLE 8

SUMMARY OF IN-SITU SOIL REMEDIATION TECHNOLOGY SCREENING

Technology Costs Schedule Advantages Disadvantages

Bioventing 572,000 12 months In-sjtu bioremediation of gasoline is a
proven technology

Applicable to both VOCs and non-
VOCs

Can achieve lower cleanup limits

Longer schedule

Will require closer operator
attention

Carbon regeneration required

SVE - Vapor Phase GAC
Adsorption

Most cost effective remediation
technology for this site

579,000 6 months In-situ SVE is a proven technology

Passive bioremediation of gasoline in
soil enhanced

Relatively cost effective and low
liability risks

SVE - Catalytic Oxidation $108,000 6 months In-situ SVE is a proven technology

Passive bioremediation of gasoline in
soil enhanced

Carbon regeneration required

Achieving cleanup levels may
not be feasible

More expensive than using
vapor phase GAC adsorption for
vapor control

O&M and health and safety
issue more complex than use of
vapor phase GAC adsorption for
vapor control

Catalytic oxidation systems do
not handle vapor concentration
fluctuations well
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CHAPTER 1

INTRODUCTION

PURPOSE

At the direction of Unocal Corporation, this remedial action plan (RAP) has been prepared by
Montgomery Watson (Montgomery) to provide detailed information about the intended vapor
extraction system for remediation of gasoline contaminated soils at Unocal Service Station
#4357.

SITE DESCRIPTION AND BACKGROUND

The subject site is located in a commercial/residential area within the City of Los Angeles, at
11280 National Boulevard, Los Angeles, California and is bordered by National Boulevard to
the North, and Sawtelle Boulevard to the West (see Figure 1).

The property consists of a garage building and associated pump islands built in 1971 (see
Figure 2). Two 10,000 gallon single-wall steel subsurface gasoline tanks and one 550 gallon
waste oil tank were installed in 1971, while the 10,000 gallon single-wall fiberglass diesel tank
was installed in 1982. The underground storage tanks (UST) were utilized for the storage of
gasoline and diesel fuels and waste oil. Soil excavation and tank removal and replacement
operations were conducted on September 22,1992. The gasoline and waste oil tank pits were
backfilled and compacted with clean imported pea gravel once the new tanks were installed.

The present use of facility is retail fuel sales. At this time, it is anticipated that the site usage
will continue as a Unocal Service Station.

SUMMARY OF PREVIOUS INVESTIGATIONS

The results of previous investigations are provided in the following documents, which have
been submitted to the County of Los Angeles, Department of Public Works (LAC DPW),
Waste Management Division, Underground Storage Tank Local Oversight Program.

• "Vapor Extraction Feasibility Test Report. Unocal Service Station #4357."
dated October 25,1993, by Vapor Extraction Technology, Inc.

• "Phase II - Subsurface Investigatipn Report For Station #4357." dated April,
1993, by Montgomery Watson.

• "Closure Report. Underground Storage Tank. Unocal Service Station #4357."
dated December 1992, by Montgomery Watson.

Based upon the findings of the above reports, the distribution of contaminants (indicated to be
gasoline) is consistent with spillage or leakage of product underneath the pump islands and
product piping to the South of the tank pit (Soil Zone #1) and near the Eastern corner of the
tank pit (Soil Zone #2). Figure 3 graphically depicts the approximate areal extent of both
gasoline containing soil zones.

- 1 1-1



The concentration of contamination in the soil borings was greatest in the vicinity of the former
unerground storage tanks. Contamination was most pronounced in borings B-l (20-foot) and
C-l (12-foot), where the samples contained 3,100 mg/kg and 3,300 mg/kg Total Fuel
Hydrocarbons (TFH) respectively. In addition, soil boring samples from P-2, P-4 and P-6
contained TFH concentrations of 170, 280 and 380 mg/kg at a depth of 2 feet bgs. Analytical
results are tabulated in Tables 1 and 2.

As part of the Phase II site investigation, the 40-foot soil sample from boring B-l was analyzed
for pH, porosity, bulk density, hydraulic conductivity, water saturation, contaminant
saturation, air permeability, particle size, nitrogen, phosphate, bacterial plate count, and total
organic carbons. Results are summarized in Table 3.

1-2
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CHAPTER 2

SITE CHARACTERISTICS

REGIONAL SETTINGS

Regional groundwater studies indicate that the Bellflower aquiclude consists of 20 to 40 feet of
clay and sandy clay extending to a maximum depth of about 50 feet bgs in the site vicinity. The
underlying Ballona Aquifer is reported to consist of 30 to 50 feet of gravel and coarse sand
with a maximum depth of 70 feet bgs (California Department of Water Resources (CDWR)-
Bulletin No. 104, 1961). It is reportedly underlain by the Silverado Aquifer consisting of
approximately 100 to 280 feet of sand and gravel, with small amounts of clay.

The most recent measurement taken on June 1, 1992, for the Los Angeles County Monitoring
Well #2546K (Elev. 151.0 feet MSL) located at Olympic and Centinela (approximately 1 mile
northwest of the project site) indicate groundwater at 95.8 feet bgs (L.A. County Hydrologic
Records). However, no groundwater was encountered to a depth of 95 feet bgs (Elev. 125
feet MSL) at the site during this investigation. The soils encountered in B-l at a depth of 80 to
95 feet bgs were mostly fine to medium sand rather than the coarse sand, rounded to
subrounded gravel, and cobbles up to five inches in diameter which reportedly comprise the
Ballona Aquifer. Based on the lack of groundwater to a depth of 95 feet bgs, site lithology
inconsistent with that described for the Ballona Aquifer, and regional data which suggests a
gap in the Ballona Aquifer in the site vicinity, it is Montgomery's opinion that Ballona Aquifer
is not present underneath the project site.

LOCAL SETTINGS

The station is located within the Santa Monica Groundwater Basin. The region is interpreted to
be underlain by Recent Alluvium underlain by the Lakewood and San Pedro Formations. The
surface of the site is covered primarily by asphalt or concrete with underlying aggregate base.
Immediately below the aggregate base lies approximately 12 to 20 feet of dark brown lean clay
with some silt

The lean clay is underlain by a clayey silt which is laterally discontinuous and a silty sand
whose thicknesses vary from 5 to 10 feet across the site. A second lean clay layer,
approximately 3 to 10 feet in thickness, was encountered at 20 to 30 feet bgs. A clayey sand
with local subangular gravel lies below the second clay layer. This clayey sand varies in
thickness from 3 to 30 feet A third thin clay layer approximately 2 feet thick, was encountered
between 43 and 52 feet bgs. This clay is underlain by a fine to medium subrounded sand.
Figure 4 graphically depicts the subsurface soils at the site between 0 and 95 feet bgs. The
location of geologic cross-section A-A1 is shown on Figure 2.

2-1
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CHAPTER 3

INTERIM REMEDIAL EFFORTS

Interim remedial efforts at this site have been previously described in "Closure Report.
Underground Storage Tank. Unocal Service Station #4357." dated December, 1992, by
Montgomery Watson. These efforts were confined to the removal and off-site disposal of
contaminated soils associated with the removal of old tanks (two 10,000 gallon steel gasoline
underground storage tanks, one 10,000 gallon fiberglass diesel underground storage tank, and
a 550 gallon waste-oil tank).

»

Excavation and Tank Removal operations were conducted on September 22, 1992 in
accordance with the South Coast Air Quality Management District (SCAQMD) Rule 1166
Permit; effective December 23, 1991 and the Los Angeles City Fire Department Regulations.

The subsurface tank removal operation was conducted by SOLRAC Enterprises, Inc., Duarte,
California. The tanks were checked for the presence of liquid and/or residual product upon
arrival to the site prior to initiating excavation activities. None was detected or observed. An
hnu Photoionization Detector (PID) equipped with a 10.2 eV lamp was used to monitor soils
on-site every 15 minutes as excavation proceeded. A tank degassing unit was then deployed by

I SOLRAC pursuant to SCAQMD Rule 1149 until triple rinsing of the tanks was completed.
Triple rinsing was accommodated by creating a two (2) foot by two (2) foot opening in the top

f of the tank. The tanks were lifted from the ground under the direction of Inspector H. Dwayne
j Golden of the Los Angeles City Fire Department and placed directly on a flat bed truck.

Following the tank removals, SOLRAC removed associated vapor and product lines.

All soils excavated on-site were transported by Pacific Environmental Management Inc., a
registered hazardous waste hauler, to the Puente Hills Landfill in Whittier, California,

j VAPOR EXTRACTION SYSTEM PILOT STUDY RESULTS

At the request of Unocal, a soil venting test was performed on September 9,1993 at the subject
I site by Vapor Extraction Technology, Inc. The purpose of the test was to determine whether
; in-situ soil vapor extraction would be an appropriate form of remediation, and if so, to

determine the essential parameters for the system design. These parameters include influent
, hydrocarbon concentrations, process flow rate, and effective radius of influence.

Venting Test Procedure

The extraction unit used by Vapor Extraction Technology, Inc. for the soil-venting test was a
Sutorbuilt 4L rotary positive blower equipped with recirculation valves. The vapors were
processed by passing through a Paragon Extratherm 250 thermal oxidizer. This was equipped
with free-flowing dilution air to accommodate fluctuations in extracted vapor flow rates.
Extracted vapor flow ranged up to 155 scfm. Measurement of the developed soil-vapor flow
was accomplished with a Dwyer in-line rotameter and two calibrated Cole Palmer in-line
orifice-plate flow meters, while simultaneous vacuum measurements were taken using
magnehelic gauges placed on the vacuum probes. Extracted soil-vapor was measured for
contaminant concentration levels for different flow rates at one to five minute intervals.

3-1
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The test was conducted in duplicate. The first one was for 45 minutes, while the second one
lasted 60 minutes. Vacuum was applied to the well in a stepwise fashion until the system
operated at or near the maximum process flow capacity. The system was operated in a manner
that was in a full compliance with SCAQMD requirements.

Venting Test Results

The soil venting test was performed on the existing extraction/monitoring well, VE-1. Applied
vacuum ranged up to 48 inches of water column, while the extracted vapor flow rates ranged
up to 155 scfm. The estimated effective ROI ranged from 14 feet to 46 feet (see Appendix A).

The soil-vapor samples taken during this test were analyzed for TFH and aromatics. The data
shows that the tested well showed the highest measured TFH level of 783 ppmv and a GC
tested constituent makeup of 1.7 ppmv benzene, 60 ppmv toluene, 180 ppmv total xylene and
60 ppmv ethylbenzene. The two samples tested as provided below. All readings are in ppmv.

Sample TFH Benzene Toluene E-Ben Xylene

VEW-1-1 783 1.7 58 11 180

VEW-1-2 783 1.5 60 14 180

From the data gathered during the subject soil venting pilot test, in-situ vapor extraction was
recommended as an appropriate form of remediation at the site. Based on raw data presented in
the pilot study report, it is seen that the ROI for VE-1, which is a complex function of geology,-
applied vacuum, and well construction, varied between 14 and 46 feet because of the geology
of the site. This variation in ROI is attributed to the lean clay which is underlain by a clayey
silt.

3-2
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CHAPTER 4

REMEDIAL ACTION OBJECTIVES AND REMEDIATION LEVELS

The remedial objectives at this site involve the removal of gasoline contamination from
_ unsaturated soils with minimal disruption to current and future operations, utilizing an
I appropriately selected in-situ remedial alternative. The selection and design of the remedialr~* alternative must be capable of achieving the clean-up levels as defined in the California LUFT

manual, or as agreed to between Unocal and Los Angeles City Fire Department.

J LUFT MANUAL EVALUATION

An evaluation of site conditions for the site was performed using guidance from the criteria
established in the Leaking Underground Fuel Tank (LUFT) Field Manual (California State
Water Resources Control Board, SWRCB, revised October 1989) to assess whether or not

3

I rm /\n cvaiuauuii ui MIC uunuiuuns lur uic MIC was periurmeu using guiuaiite nuui uic tnicna
I established in the Leaking Underground Fuel Tank (LUFT) Field Manual (California State

r J Water Resources Control Board, SWRCB, -—-—' ^—«—- ino™ — ——— ~.u~.u~_ „ _-.
J ^ remedial activities will be required at this site.

The leaching potential analysis from the LUFT Manual was used to determine acceptable levels
of soil contamination resulting from gasoline without posing a threat to groundwater quality at
the site. As shown in Tables 4 and 5, the maximum TFH concentrations should not exceed

_ 1,000 mg/kg and 100 mg/kg for Soil Zones #1 and #2, respectively. Also, the maximum
J BTEX concentrations should no^exceed 1/50/50/50 mg/kg and 0.3/0.3/1/1 jng/kg for Soil

Zones #1 and #2, respectively. The major cause of these differences in the Target Cleanup
Levels is the minimum depth to groundwater from the lowest soil sample with contaminants
above the detection limits.

All soil samples collected within the Soil Zone #1 showed contaminant levels below or at the
maximum allowable TFH/BTEX levels. Soil Sample P-4 had a benzene concentration of
1 mg/kg and Sample P-6 had a xylene concentration of 50 mg/kg. At both locations, samples
taken at 10 feet bgs (HB-3 and 4) showed contaminant levels below detection levels. As

_j discussed previously, immediately below the aggregate base lies approximately 12 to 20 feet of
dark brown lean clay with some silt prohibiting downward migration of contamina
Consideration of facts stated above shows no remediation is required for the Soil Zone #1.

However, soil samples collected within the gasoline containing Soil Zone #2 to a depth of 50
feet bgs indicate contaminant levels above the LUFT guidelines requiring remediation. The
average TFH concentration of this contaminated soil volume was estimated to be about 642
mg/kg; which amounts to a total gasoline as TFH of about 1,200 Ibs. The aerial extent of
contamination requiring remediation was assumed to be 20 feet in diameter with a total depth of
50 feet
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CHAPTER 5

REMEDIAL ALTERNATIVE

Consideration of the following criteria:

• The type of contamination, a volatile organic material (gasoline),

• The remedial objectives outlined in Chapter 4, and

• A preliminary review of the geologic characteristics

has led to the selection of in-situ bioventing as the most cost effective, feasible, reliable and
implementable remedial alternative to be carried forward.

-» The proposed alternative is based on the following assumptions:

r ~^ • No floating free product (FFP) exists at the site. If at a later stage any FFP is
identified at the site, removal of FFP will precede implementation of the soil-

'"* vapor extraction system.

• No significant changes in soil lithology are encountered at the site that could
significantly reduce the zone of influence of extraction wells.

• The area above contaminated soil is either paved or covered with an air tight
-. material to avoid short-circuiting of air through the bioventing system.

i I
r -1 Bioventing combines the capabilities of soil venting and enhanced bioremediation to cost
l effectively remove hydrocarbons from vadose zone soils. Gasoline contaminated soils are
'. "1 relatively easy to treat as gasoline is both volatile and biodegradable. Soil venting removes the
L J more volatile components from unsaturated soil and promotes aerobic biodegradation by

driving large volumes of air into the subsurface. The ratio of volatile removal to
f T biodegradation is a function of air flow rate. By emphasizing biodegradation and minimizing
i_| volatilization during the bioventing process, the costs of system operation can be reduced,
I especially for off-gas treatment In theory, air is several thousand times more effective than
[.rm water in penetrating and aerating fuel-saturated and low to medium permeability soil horizons.
; J In addition, by using air as an oxygen source, the minimum ratio of air pumped to hydrocarbon
•—" degraded is approximately 13 Ibs. to 1 Ib. This compares to more than 1,000 Ib of water per Ib

of hydrocarbon for a liquid-phase bioreclamation process.

I - J Bioventing systems are composed of hardware identical to that of conventional S VE systems,
with vertical wells and/or lateral trenches, piping networks, and a blower or vacuum pump for
gas extraction. They differ significantly from conventional systems, however, in their
configuration and philosophy of design and operation. As indicated above, the primary
purpose of a bioventing system is to use moving soil gas to transfer oxygen to the surface
where indigenous organisms can utilize it as an electronic acceptor to carry out aerobic
metabolism of soil contaminants. As such, bioventing system extraction wells are not placed in
the center of the contamination, but on the periphery of the site, where low flow rates maximize
the residence time of vent gas in the soil to enhance in-situ biodegradation and minimize
contaminant volatilization.
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Use of bioventing technology for soil remediation requires application of vapor treatment
technology for treatment of vapors generated during operation of the system. Bioventing
systems are expected to reduce the vapor treatment requirement by 50 percent. As a result,
approximately three 55-gallon granular activated carbon (GAC) canisters are deemed sufficient.
Therefore, the recommended alternative would include bioventing system followed by vapor
phase GAC.
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CHAPTER 6

CONCEPTUAL REMEDIAL DESIGN

The conceptual design was based on the selection of Well VE-1 as the passive injection well
and a new vertical vapor extraction well (VE-2) to be utilized in the unsaturated zone
remediation process. In addition, two vapor pressure sampling probe wells (PZ-1 and PZ-2)
will be installed, as shown in Figure 5. Figure 6 provides an as built construction drawing for
VE-1. Figures 7 and 8 provide construction details on the proposed pressure probe wells. A
vacuum pump or blower induces air flow through the soil, stripping and volatizing the VOCs
from the soil matrix into the air stream.

The location of the proposed above-ground vapor treatment facility is based on the following
considerations:

a. Minimum disturbance to the operating service station at the site;

b. Proximity to the proposed vapor extraction well; and

c. Noise pollution created by the treatment facility. The subject site is flanked by
major streets on the north and west border of the site. The placement of the
treatment facility on the edge of major streets would not be advisable. The
proposed location of the above-ground vapor treatment facility is located to the
east of the site. It would be necessary to check the noise levels created by the
treatment facility to ensure that all health protective requirements are met and
minimum disturbance is created in surrounding locality.

SYSTEM DESCRIPTION

One (1) new soil-vapor extraction well (VE-2) and two (2) vapor pressure probe wells (PZ-1
and 2) are proposed for the contaminated Soil Zone #2. As shown in Figure 5, the vapor
extraction/injection wells would be interconnected via subtrench to the treatment system.

Figure 9 shows a conceptual design along with an indication of the key components of the
above ground vapor treatment system. A 2" ball valve at each wellhead would be installed to
control the soil-vapor flow rate from each well. Vacuum extraction wells are designed with a
vacuum-tight seal near the surface and an extraction/injection zone (screen) corresponding to
the profile of subsurface contamination. A vacuum pump or blower induces air flow through
the subsurface to transfer oxygen to the surface where indigenous organisms can utilize it as an
electron acceptor to carry out aerobic metabolism of soil contaminants.

The extracted soil vapors are passed through two (2) activated carbon columns in series and the
organic compounds are removed from the air stream by absorption. The spent carbon is then
transported for regeneration and disposal The effluent from the GAC columns will be vented
to the atmosphere.
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SYSTEM DESIGN CRITERIA

Bioventing System

Number of Proposed Injection Wells
Number of Proposed Extraction Wells
Number of Vapor Pressure Probe Wells
Well Specifications VE-1 (existing)

VE-2 (future)
PZ-1&2 (future)

Design Flow rate
Extraction Vacuum
Blower Capacity
Well Spacing

GAC System

Loading rate to GAC

Size of GAC Vessels
Carbon Capacity
Adsorption Capacity
Number of Carbon Vessels

SYSTEM OPERATION

1 (VE-2)
2 (PZ-land 2)
4-inch diameter, vertical, 95-feet deep, PVC
4-inch diameter, vertical, 40-feet deep, PVC
1/2-inch diameter, vertical, 40-feet deep,
galvanized steel with SS probes
10-30scfm
27-inch water vacuum
0.5-Hp
As shown in Figure 8

20 Ib TPH per day
(design criteria 10% LEL)
55-gallon drums
230 Ibs each bed
20% (0.2 Ib-TPH per Ib-carbon)
3 (2 operated in series at one time)

The above-ground treatment system will be operated in accordance with the manufacturer's
recommendations and the SCAQMD permit to operate. A permit by rule (PER) application and
the 60-day notice of intent (NOI) will be filed with CA-EPA after Los Angeles City Fire
Department approval of this RAP. Montgomery will also develop a site-specific health and
safety plan for the subject system.

Prior to system startup, quantification of maximum respiration rates under field conditions will
be carried out utilizing in-situ respiration measurement techniques. These methods entail the
oxygenation of contaminated and uncontaminated background subsurface soil around a soil gas
probe via air injection for a 16 to 24 hour period, followed by the measurement of O2 and COa
production at the soil gas probe over time. The collected data will be analyzed using either a
zero or first order reaction rate model to generate either zero or first order respiration rate
values. The background soil values will be used to correct contaminated soil values for basal
soil respiration taking place at the site.

The vent system blower will be operated on a surge pumping mode until soil gas oxygen levels
reach near ambient conditions throughout the soil zone being remediated. The system would
then be shut off for some period of time during which soil gas oxygen concentrations would be
routinely monitored until they reach a level which inhibits aerobic micrqbial activity. Once this
limiting soil gas concentration is reached, the vent system would be restarted, and the on-off
cycle would continue once again.

Soil bioactivity determination will be made throughout the system operation via analysis of soil
gas O_2 and CO2 concentrations along with the volatile organics. The key to the evaluation of
soil bioactivity using these methods is the determination of the extent of oxygen depletion and
carbon dioxide enrichment in soil gas with respect to background, uncontaminated soil levels.
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r Carbon column switching will take place if the effluent from the on-line carbon columns
exceeds the preset limit, as defined by the SCAQMD permit. However, the carbon columns

"I are not expected to be expended during the duration of the remedial action at this site.

r.
• H

J

.1

u

J
Li

J

When the recovered amount of vapor is sufficient to calculate a residual of approximately 100
mg/kg contamination remaining in the soil volume, or if the gas flow from vapor wells contains
minimal concentration of hydrocarbon vapor, confirmation borings will be conducted to assess
the level of remediation completeness.

SCHEDULE

Estimation of Clean-up Time

Based upon clean-up times for sites with similar geological characteristics and hydrocarbon
contamination, the time for remediation is estimated at 12 months, if the initial bank of wells
proves sufficient and confirmatory borings show no significant contamination.

Quarterly Progress Reports

Montgomery will prepare and submit quarterly progress reports to Los Angeles City Fire
Department, following Unocal review and approval.
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TABLE 1

SUMMARY OF SUBSURFACE TANK REMOVAL SOIL SAMPLE ANALYTICAL RESULTS (me/kg)
9/22/92 *

LOG
#

A-l
A-2
A-3
D-l
B-2
B-3
C-l
C-2
C-3
P-l
P-2
P-3
P-4
P-5
P-6
P-7
P-8
P-9
P-10
P-ll
P-12
P-13
P-14
P-15
P-16
P-17

Depth
(ft)

12
12
12
12
12
12
12
12
12
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

TPH1

NEK10
NEK10
NEX10
NIX10
NEX10
ND<10
3300
NCX10
NEK10
NEK10
170
ND<10
280
NEX20
380
18
NEK10
ND<10
ND<10
NEK10
NEK10
17
ND<10
ND<10
NEK10
NEK10

Benzene

ND<0.005
ND<0.005
NEX0.005
ND<0.005
NEKO.005
ND<0.005
ND<0.5
NEKO.005
ND<0.005
NEKO.005
0.55
0.014
1.0
ND<0.010
0.8
0.41
NEX0.005
ND<0.005
NEKO.005
NEKO.005
NEKO.005
0.005
NEKO.005
NEKO.005
NEKO.005
NEKO.005

Toluene

NEKO.005
NEKO.005
NEKO.005
NEKO.005
NEKO.005
NEKO.005
24
NEKO.005
NEKO.005
NEKO.005
1.3
0.025
4.7
NEK0.010
10
0.22
NEKO.005
NEKO.005
NEKO.005
NEKO.005
NEKO.005
0.005
NEKO.005
NCK0.005
NEKO.005
NEKO.005

Ethyl

NEKO.005
NEKO.005
NEKO.005
NEKO.005
NEKO.005
NEKO.005
79
NEKO.005
NEKO.005
NEKO.005
1.7
0.047
4 8
NEK0.010
5.5
0.49
0.007
NEKO.005
NEKO.005
NEKO.005
NEKO.005
0.031
NEKO.005
NEKO.005
NEKO.005
NEKO.005

Xylenes2

Benzene

NEK0.015
NEK0.015
NEK0.015
ND<0.015
NEK0.015
NEK0.015
580
NEK0.015
NEK0.015
0.042
1.3
0.33
32
0.066
50
2.1
0.057
NEK0.015
NEK0.015
NEK0.015
NEK0.015
0.13
NEK0.015
NEK0.015
NEK0.015
NEK0.015

Comments

Bottom sample- diesel tank
Bottom sample- diesel tank
Bottom sample- diesel tank
Bottom sample- gasoline tank
Bottom sample- gasoline tank
Bottom sample- gasoline tank
Bottom sample- gasoline tank
Bottom sample- gasoline tank
Bottom sample- gasoline tank
Pump island sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Product piping sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Product piping sample
Product piping sample
Pump island sample
Pump island sample
Product piping sample ,



TABLE 1 (Continued)

SUMMARY OF SUBSURFACE TANK REMOVAL SOIL SAMPLE ANALYTICAL RESULTS (me/kg)
9/22/92

LOG
#

Pilel
Hie 2-1
Pite2-2
Pile 2-3
PileS
Pile 4-1
Pile 4-2
Pile 4-3
Lab Blank
WOT-N
WOT-S

Depth
(ft)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

TPH1

NEX10
140
NEX10
ND<20
110
12
NEX10
NEX10
NEX10
NEX10*
NEK10*

Benzene

ND<0.005
ND<0.025
ND<0.005
ND<0.010
ND<0.05
NEK0.005
ND<0.005
ND<0.005
ND<0.005

Toluene

NEX0.005
0.026
0.005
NEX0.010
0.11
ND<0.005
NEX0.005
ND<0.005
NEX0.005

Ethyl

ND<0.005
0.075
ND<0.005
ND<0.010
0.15
0.016
NEX0.005
ND<0.005
NEX0.005

Xylenes^
Benzene

0.021
4.3
0.12
0.12
4.8
0.25
0.075
0.031
ND<0.015

Comments

Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Excavated soil pile
Lab Blank sample

NOTES: 1 - EPA Method 8015(M).
2 - EPA Method 8020 (BTEX).
*- EPA Method 418.1.
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TABLE 2

LABORATORY ANALYSES OF CONFIRMATION SOIL
BORING SAMPLES (MARCH 1993)

BORING/
DEPTH (ft)

SB-1

SB-2

SB-3

B-l

B-2

B-3

B-4

HB-2

HB-3

HB-4

15
20
30
40
45

15
20
30
40

15
30
40
50

15
20
30
40
45
50
55
60
65
70
75
90

15
20

10
20
30
40

20

10

10

10

P1D TFH-G TFH-D Benzene Toluene Total Xylene Ethylbenzene
(units) (tng/kg) (mg/kg) ( m g / k g ) ( m g / k g ) (tng/kg)_____(mg/kg)

4
2.6
2.8
1.1
2.4

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

3.8
3.8
3.8
3.8

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

2.6
3
2
2

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

35
185
172
152
40
22

15.2
24
32
5
18
18

ND
SrSKXfTl ND<10

s*.
-ND,,
ND
ND
ND
ND
ND

172
152 ND ND<10

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND ND ND ND

1.5 ND ND 0.043

ND ND ND ND

ND ND ND ND

NOTE:
ND indicates constituents not detected above analytical limit:

TFH-G - Gasoline - ND< 1.0 mg/kg
TFH-D - Diesel - ND < 10 mg/kg
Benzene - ND < 0.005 mg/kg
Toluene - ND < 0.005 mg/kg
Etbylbenzene - ND < 0.005 mg/kg
Xylene* - ND < 0.015 mg/kg

Shaded area means results above the detection limits.
Blank space means not analyzed.

ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND

ND
ND
ND
ND

ND

0.012

ND

ND

- 3
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TABLE 3

GEOTECHNICAL AND CHEMICAL ANALYSIS RESULTS
FOR SOIL SAMPLE B-l-401

(MARCH 1993)

Parameter

Porosity
Bulk Density

Hydraulic Conductivity
Water Saturation
Contaminant Saturation
Air Permeability, Native
pH
Nitrogen, as Ammonia
Phosphate

Heterotropic Plate Count
Total Organic Carbons

Method

APIRP-40
APIRP-40

EPA 9100
Dean-Stark
Dean-Stark
APIRP-40
EPA 9045
EPA 350.3
EPA 300.0

M223

EPA 415.1

Result

34.3%

1.73 g/cc
7.36 x 10"6

91.6%
<0.1%

13.5 md
7.9 units

ND<10mg/kg
ND <5 mg/kg

0

3.0 x 10 CFU/g

770 mg O2/kg

K - Permeability
md = Millidarcys
gm = Grams
cc as Cubic Centimeters
CFU/g = Colony Forming Units/Grams

3
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TABLE 4

LEACHING POTENTIAL ANALYSIS FOR GASOLINE CONTAINING
SOIL ZONE #1

J
3
3
3
3
b

T-w. l3
b

Site
Feature

Minimum depth to
groundwater from
soil sample (ft)

Fractures in
subsurface (applies
to foothills or
mountain areas)

Average annual
precipitation (in)

Man-made conduits
which increase
vertical migration of
leachate

Unique site features:
recharge area, coarse
soil, nearby wells,
etc.

TOTAL POINTS

Range of Total
Points

Maximum Allowable
B/T/X/E Levels
(PPM)

Maximum Allowable
TFH Levels (PPM)

Score

10

10

10

10

40

lOPtsif
Condition

is Met

>100

None

<10

None

None

plus

49 points or more

1/50/50/50

1,000

Score

9

9

9Ptsif
Condition

is Met

51-100

Unknown

10-25

Unknown

At least one

plus

41-48 points

0.3/0.3/1/1

100

Score

0

SPtsif
Condition

is Met

25 - 50/1

Present

26-40/2

Present

More than one

equals 49

40 points or less

NA

10
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3
3

3
3
3
3

3

3
3
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TABLE 5
LEACHING POTENTIAL ANALYSIS FOR GASOLINE CONTAINING

SOIL ZONE #2

Site
Feature

Minimum depth to
groundwater from
soil sample (ft)

Fractures in
subsurface (applies
to foothills or
mountain areas)

Average annual
precipitation (in)

Man-made conduits
which increase
vertical migration of
leacbate

Unique site features:
recharge area, coarse
soil, nearby wells,
etc.

TOTAL POINTS

Range of Total
Points

Maximum Allowable
B/T/X/E Levels
(PPM)

Maximum Allowable
TFH Levels (PPM)

Score

10

10

10

30

10 Pis if
Condition

is Met

>100

None

<10

None

None

plus

49 points or more

1/50/50/50

1,000

Score

9

9

9Ptsif
Condition

is Met

51-100

Unknown

10-25

Unknown

At least one

plus

41 - 48 points

0.3/0.3/1/1

100

Score

5

5

SPtsif
Condition

is Met

25 - 50/1

Present -

26 - 40/2

Present

More than one

equals 44

40 points or less

NA

10
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TABLE 1

SUMNIAHY OF VAPOR EXTRACTION 'IbST DATA
UNOCAL 5WVKSJ STATION M3S7

WELL I.Q. / DATE
VE-1

9-S*p-93

TIME (24-HR)
1020
1021
to«
1023
1024
1025
1030
1035
1040
1046
1050
1056
1100
1105
1 1 1O
1115
1120
1125
1130
1135
1140
1145
1160
1206
1210
1216
1220

021%)

3.6
3.2
3.2
3.2
3.2
3.1
8.1
4

4.2
4.4
4.6
4.9

6-3
6.3
6-3
6.3
5.4
5.7
5.7
8

6.2
6.2

TFH(*LHJ

1
1
2
2
2
J
3
3
3
3
4
4

4
4
4
4
'4
4
4
4
4
4

TFH(PPM)

740

VAC CIN.HZO)

42
42
44
44
44
44
44
44
44
44
44
44

47
48
4»
48
48
4S
48
48
48
46

FLOW (SCFM)

145
145
145
145
145
145
145
14S
14S
14C
145
145

19$
166
156
159
156
15S
155
155
155
155

COMMB4TS
STAHTTOT
NO DtimON. NO MCIflC.

-

STOP. OMANOE SHEAVING TO MCREASE
•LOwnsneD

•man ru

CAMPLED
STOPTtST



" Jl
J

" Jl
J

' J
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TABLE 2
RADIUS OF INFLUENCE DATA AND RESULTS

UNOCAL SERVICE STATION #4357
Vapor Extraction TtchnotogY,

EXTRACTION
WELL OR WELL

GROUP
(DATE)
VEW-1

(9/9/93)

VEW-1
(9/9/93)

OBSERVATION
WELL

VESUNIT
VP-1
VP-2
VP-3
VP-4

VES UNIT
VP-1
VP-2
VP-3
VP-4

TIME
MEASURED
(24-hour)

" 1023
1050
1050
1060
1050

1210
1210
1211
1212
1212

HORIZONTAL
DISTANCE

FROM NEAREST
EXTRACTION

WELL
(N«t)

0
14
31
35
62

0
14
31
35
62

INDUCED
VACUUM
(in. water)

40
0.03
0.01

0.135
0.04

48
0.035
0.01
0.15
0.04

ESTIMATED
AVERAGE
EFFECTIVE -
RADIUS OF
INFLUENCE

{feey

14 to 44

1 5 to 46

ROIDATA.XLS 10/25/93
Vapor Extraction Technology, Inc.



TABLE 3
ANALYTICAL RESULTS OP VAPOR SAMPLES

UNOCAL SERVICE STATION #4357
Vtpcr Extraction Tfchnotogy, Inc.

SAMPLE ID MATRIX
DATE

SAMPLED

TPH AS GASOLINE
F1SJD READING

(ppmvl

TPH calibntad to
mvthcne

LAB RESULTS
Img/mSl

TPH

<ppmv)

TPH

(ppmvj

BENZENE

(ppmv)

ETHYL
BENZENE

<ppmv)

TOLUENE

(ppmv)

TOTAL
XYLENES

VEW-1-1 CHARCOAL S»/a/S»3 b60 2,ti<J(J /b3 1.7 11 58 180
VEW-1-2 CHARCOAL 9/9/93 560 2,800 783 1.5 14 80 180

QA/QC:

NOTES
1. ND = not detected at or abova lab detection limit: NS * not sampled for lab annuls: NA
2. Raid readings obtained with VET's Gastccn Model 1218 Explosirnater and %02 Meter.
3. vapor concentration conversions generally from the following standard formulas;

nnt *v*il»blfl nr apptir.ahln

PxMWxppmvxIOOO
,OExT

where, mg/mS* milligrams por cubic meter of analyte
P * prcssur* in aTmoxphfiiKK

MW — molecular weight of anafytc
ppmv« part per million by volume of analyte
82.05« gas constant

T = absolute temperature "m degrets K; room temp is 293 deg K
MW gasoline- 86, average Imay vary wrtn labsj

•Reference: CAR8, 1980
J

4. Lab samples analyzed by NI09H method* 1S01 modified and 1550 modified.

J

4357V AP.XU touts
Vapor Extraction Technology, Inc.



TABLE 4
SUMMARY OF VAPOR EXTRACTED GASOLINE

UNOCAL SERVICE STATION M357
- Vepof£rtntcOon Tothn*lofr, *•»•

End
of ta*t

(date, time)

Extract,
well
ID

Duration
of Twt

(min.)

Average
Vacuum

(Inche* of
W»t«H)

Average Inlet
Flow R«t«

(SCFMJ -

Average Inlet
•Conooi itrntiofi

^m
9/9/93,1100 VEW-1 45 44 145 3
9/9/93.1220 VEW-V tfU 4B 1W» '•- 4

Total 105

(ppTTTVU

Product
Removal Rato

Gaaolina (ib/day)

Total Product
Removed

Gasoline (Ibs)
420 19.9 0.6
BOO 28.4

- . ;

1.2

| total gallon equivalent:

Cum. Cas (Ibs)
0.6
1.8

0.3

QA/ac ^~

J
NOTES: . " :

1. Measurements of this tabl< ware obtained using standard VET VES procedures. '
2. Product removal rate and total pounds were calculated using the following standard* formula:

lb/day = ppmv (fin min/hr»gA hf/dnvlfSCFM)(86 Ib/lb-mole)
(1,000,000){379 tt3/1b-molt)

where,

ur

ppmv " concentration in parts per million by volum« TPH as gasoline.
5jCr-M = vapor now rate in standard cubic f«tt par minute.

86 ib/ib-mole« ave. molecular weight of gatotins, Benzene is 78.11,
373 ft3/1b-mQle- ideal ge* oon»t«rt.

'Reference: South Coast Air Quality Management District, 6/6/91.
vArl vtf.rf. r.Alr.ulntftcl ii.tina: gnnnllnn — S.6

4. The mass calculations presented here are partly based upon fi«ld and lab procedures which are subject to improvements by VET.

3

1
GASYE1_D.XLS 1.72/93

Vapor Extraction Technolofy, Inc.



FIGURE 2. SUMMARY OF VAPOR EXTRACTED GASOLINE
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1.0 EXECUTIVE SUMMARY

Vapor Extraction Technology, Inc. (VET), was retained by Unocal Corporation to
perform a vapor extraction feasibility test at the subject gasoline service station. The
subsurface at the site has been affected by gasoline and is currently under
environmental assessment.

VET performed the extraction test on well VE-1 at the site on September 9, 1993. VET
utilized two vapor extraction systems in series to provide various applied vacuums to
the well and to treat the extracted hydrocarbon vapors by thermal oxidation. Extracted
stabilized vapor concentrations ranged up to 4% of the lower explosive limit (LEL) for
gasoline. Extracted stabilized vapor flow rates ranged up to 155 standard cubic feet
per minute (SCFM) at applied vacuums ranging up to 48 inches of water column
(in.w.c.). The estimated average effective radii of influence were between 14 and 46
feet. Stabilized extracted gasoline yields ranged from an estimated 20 to 28 pounds
per day per well.

Based upon this test, it is concluded that: 1) significant quantities of gasoline were
extracted as vapor from the subsurface at the site; 2) the site responded well to the
influences of vapor extraction; 3) radii of influence was adequate, but variable in
direction; and, 4) an estimated 1.8 pounds (0.3 gallons) of gasoline were extracted
during this test.

VET recommends that vapor extraction should be considered as an effective
remediation option at this site.

UNOCAL43S7.VESFEAS.RPT Pa9e 1 October 25, 1993
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2.0 INTRODUCTION

2.1 PURPOSE

The primary purpose of this vapor extraction feasibility test was to:

o determine the extracted vapor flow rates and product yield for various
applied vacuums from the tested well;

o determine steady-state radius of influence of the tested well;

o provide data to determine if the area of influence created by vapor
extraction from the existing well would be sufficient to encompass the
entire zone of hydrocarbon-affected soil at the site;

o determine whether vapor extraction is a viable remediation option at this
site, and if so, provide a basis of design for the most cost-effective vapor
extraction and abatement system for the site;

o extract a significant quantity of gasoline from the well at the site in order
to evaluate total remediation of the site.

2.2 SITE BACKGROUND

The site, located as shown in the figures of Appendix A, is an operating service station
and currently under environmental investigation. Two fuel underground storage tanks
(USTs) and four fuel dispenser islands are present at the site.

For this project, VET was provided with site assessment data by Montgomery Watson
Company which included a map, cross section, and soil analytical data (Appendix A).
Consultants previously working at the site have installed one vadose-zone vapor
extraction well and 9 additional soil borings at the site (see Appendix A). Plans are
underway for further subsurface assessment and/or remediation.

2.3 SITE SUBSURFACE CONDITIONS

Based upon the boring data by previous workers, soils beneath the site are composed
mostly of sand, clayey sand, and clay to a depth of approximately 95 feet below

UNOCAL4357.VESFEAS.RPT Page 2 October 25, 1993
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ground surface (bgs) (see cross-section of Appendix A). Groundwater depth at the site
is unknown, but apparently it is below 95 feet (see Appendix A).

Based upon the data provided by previous site assessments, hydrocarbon-affected
soil at the site, prior to the vapor extraction operations described in this report, ranged
up to 3,100 parts per million (ppm) total petroleum hydrocarbon (TPH). Based upon
the drilling to date, this hydrocarbon-affected soil is apparently mostly limited to a
relatively small area near the USTs and well VE-1. Apparently, the highest
concentrations of hydrocarbon-affected soil is limited to the upper 45 feet bgs at the
site.

2.4 SITE WELLS AND PROBES

One vadose-zone vapor extraction well is located at the site. The well is constructed
as shown in Appendix A.

Soil vapor probes were installed to monitor vacuum near the well. Probes were
installed to eight feet deep next to previous boring locations at the site (see map,
Appendix A).

2.5 THE VAPOR EXTRACTION FEASIBILITY TESTING CONCEPT

When a vapor extraction system is designed and constructed properly, it can be one
of the most cost-effective methods of remediation for soils and groundwater affected
by gasoline or other relatively volatile organic compounds. In order to properly design
a system, which includes optimum placement of extraction wells and adequate sizing
of extraction equipment, the site subsurface conditions relating to vapor extraction first
must be determined.

By applying a vacuum and removing hydrocarbon vapors from extraction wells,
advective vapor flow is induced through the vadose (unsaturated) soil zone. The
contaminants volatilize from soil and/or groundwater and are transported as vapor to
the extraction wells via the induced air flow.

Four main factors affect the performance of a vapor extraction system, and thus the
total duration of site remediation. These factors are: 1) the physical and chemical
properties of the contaminants; 2) concentrations of the contaminants throughout the
vadose zone and in the groundwater; 3) the extracted vapor flow rates; and, 4) the
induced vapor flow-path in relation to the zone of soil and groundwater contamination.
These factors are quantified in a feasibility test and are then used to design the
appropriate vapor extraction system for the site.

UNOCAL4357.VESFEAS.RPT Pa3e 3 October 25, 1993
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3.0 VAPOR EXTRACTION TESTING PROCEDURES

The vapor extraction feasibility test was performed at this site on September 9, 1993
by VET personnel. The test consisted of a vapor extraction system (VES), a series of
extraction and monitoring points (wells and probes), and various instruments to
monitor the effects of the test and collect data.

The basic procedure followed for this feasibility test was the single extraction well test
method. This method involves the hook-up of one well to the VES during each well
extraction event or test. During the well test, which typically lasts between 20 minutes
and one hour, the extraction well and adjacent wells or probes are monitored. Upon
completion of the event, the VES is disconnected from the well and a different well is
then connected to the VES. The next event proceeds as before, until all appropriate
wells of the feasibility test have been tested and monitored.

3.1 SITE TESTING EQUIPMENT

3.1.1 vapor Extraction System

A Paragon Extratherm 250 thermal oxidizer was used to both extract gasoline vapors
and treat the vapors from the well. The well was additionally vapor extracted using a
Sutorbuilt 4L rotary positive blower equipped with recirculation valves. The
combination of these two vapor extraction systems allowed for the variation of applied
vacuums and the measurement of undiluted extracted vapor concentrations and vapor
flow rates from the well. The thermal oxidizer was used exclusively to treat the
extracted gasoline vapors and was equipped with free-flowing dilution air to
accommodate different extracted flow rates from the wells.

Temporary electrical power was provided using a Whisperwatt 25 three-phase
generator. Propane was used as auxiliary fuel for the oxidizer.

3.1.2 vacuum Gauges

The well-heads and probes were custom fitted with attachments to allow for vapor
extraction in conjunction with vacuum monitoring. The vacuum gauges used on the
well and probes were magnehelic gauges measuring vacuum relative to ambient
pressure in inches of water column (in.w.c.). The ranges of the different magnehelic
gauges used were 0 to 0.25, 0 to 0.50, 0 to 10, 0 to 100, and 0 to 200 in.w.c.

UNOCAL4357.VESFEAS.RPT Page 4 October 25, 1993
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3.1.3 Field Gas Detectors

The field gas detectors used to monitor vapor concentrations were the:

1. Foxboro OVA 128-GC.
2. Gastech Model 1218 Explosimeter and %O2 Meter.

Both units were calibrated to methane in zero-gas air according to manufacturer
specifications prior to field use.

3.1.4 Flow Meters

VET utilized three flow meters to measure the extracted soil-vapor flow rates for
various applied vacuum. Low-range flow (0-50 SCFM) was measured using a
calibrated Dwyer in-line rotameter. Medium and high-range extracted flow rates (0-110
and 0-210 SCFM) were measured using calibrated Cole Farmer in-line orifice-plate flow
meters.

3.2 SITE TESTING OPERATIONS

VET personnel conducted the vapor extraction test on the well VE-1 at the site.
Magnehelic gauges were placed on all other probes on the site. All gauges were
zeroed prior to starting the test and were monitored during extraction to determine
magnitude of vacuum propagating from the extraction well to each of the other probes.

The initial test event was carried out for 45 minutes. One additional extraction well
test, which lasted 60 minutes, was conducted subsequent to the first test. During
each test, extracted gasoline vapor concentrations, induced vacuum, extracted flow
rates, and other parameters were recorded at one- to five-minute intervals (Table 1).

3.2.1 vapor sampling and Analysis

Vapor samples collected for lab analysis were obtained in SKC carbon tubes and
Tedlar bags. The collected samples were immediately sealed, labelled, and placed
into a styrofoam cooler. The cooler was kept at ambient temperature until delivery at
the certified laboratory. The samples were transported under documented chain-of
custody-procedures.

UNOCAL4357.VESFEAS.RPT ^a9e 5 October 25, 1993
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4.0 DATA AND RESULTS

The radius of vacuum influence and the quantity and rate of removal of gasoline were
determined as a function of applied vacuum for the extraction wells. The results of
these evaluations are presented in this section.

4.1 VAPOR EXTRACTION RESULTS

The data for the VES test is summarized in Table 1 and Figure 1. For the test,
extracted stabilized gasoline vapor concentrations ranged up to 4% of the lower
explosive limit (LEL) of gasoline, or approximately 560 parts per million (ppm) total
petroleum hydrocarbons (TPH) as gasoline. Extracted stabilized oxygen (02)
concentration ranged from 3 to 6%. Applied vacuum ranged up to 48 inches of water
column (in.w.c.). Extracted vapor flow rates ranged up to 155 standard cubic feet per
minute (SCFM).

4.2 RADIUS OF INFLUENCE RESULTS

The empirically-derived radii of influence (ROI) for the vapor extraction well evaluated
during the feasibility test are presented in Table 2. The graphs of induced vacuum
versus distance from the extraction well are presented in Appendix B. The estimated
average effective ROI ranged from 14 to 46 feet. As shown by the graphs, ROI varied
with direction from the extraction well.

Effective radius of influence for the purpose of this test is defined as the distance from
an extraction well where at least 0.1 in.w.c. may exist based upon observed data. This
distance is estimated using a straight-line fit of the data points on each of the semi-log
graphs of Appendix B.

Radius of influence is a complex function of mainly geology, applied vacuum, and well
construction. Each well in a feasibility test will have a unique radius of influence value
which will vary in direction from the well-head based on the different geologic
conditions and well construction materials and design.

4.3 ANALYTICAL RESULTS

Two vapor samples were collected for laboratory analysis and are summarized in
Table 3. Based upon the laboratory results, the extracted vapor samples contained
783 ppm TPH, with 1.5 and 1.7 ppm benzene.

As shown in Table 3, there is a good correlation of TPH between the lab data and field

UNOCAL.4357.VESFEAS.RPT Page 6 October 25, 1993
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instrument readings for these samples. It should be noted that the field instrument
measures LEL which is a function of oxygen content which was low in the vapor
streams throughout the testing. Under unusually low oxygen conditions, TPH derived
from the LEL can be slightly different than lab-derived values. The reason that the field
instrument data was used instead of the lab data is to maintain internal data
consistency throughout each test. Therefore the gasoline yield values reported below
are likely slightly different than those derived from lab data alone.

4.4 GASOLINE YIELD

Based upon the VES test data, initial gasoline extraction rates were determined for
each well tested and are summarized in Table 4 and Figure 2. Gasoline extraction
rates ranged between an estimated 20 and 28 pounds per day (Ibs/day) per well.

UNOCAL.43S7.VESFEAS.RPT Page 7 October 25, 1993
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Based upon the findings of this VES feasibility test, and subject to the limitations of this
report, VET concludes the following:

1. Significant quantities of gasoline were extracted from the gasoline-affected soil
using the VES. The stabilized initial daily yield ranged up to an estimated 28
Ibs/day per well (4.2 gallons/day) of gasoline as vapor.

2. The subsurface at the site responded to vapor extraction which was evidenced
by adequate extracted hydrocarbon concentrations in the extracted vapors.

3. Radii of influence for the well were generally moderate. However, ROI was
variable in direction from the well head. This variability was apparently due to
anisotropic vapor permeability conditions of the subsurface.

4. As a result of the test, an estimated 1.8 pounds (0.3 gallons) of gasoline were
removed from the subsurface during a total of 105 minutes of extraction.

Based upon the above findings and conclusions, and subject to the limitations of this
report, VET recommends that vapor extraction should be considered as an effective
remediation option at this site.

UNOCAL4357.VESFEAS.RPT Pa9e 8 October 25, 1993
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6.0 LIMITATIONS

The environmental characterization and feasibility test program conducted at this site was based on existing
site conditions and the geology/hydrogeology of the area. In performing such services, it is understood
that a balance must be struck between a reasonable inquiry into the site conditions and each environmental
characteristic or parameter. The following paragraphsdiscuss the assumptions and parameters under which
the conclusions in this report are rendered.

No characterization or feasibility study is thorough enough to describe all geologic, hydrogeologic, or
environmental conditions of possible interest at a given site. If conditions or parameters have not been
identified during the characterization or test, such a finding should not therefore be construed as a
guarantee of the absence of such conditions at the site, but rather as the result of the services performed
within the scope, limitations, and monetary budget of the project.

Geologic, hydrogeologic, or environmental conditions may exist at the site that cannot be identified or
quantified solely by visual observation or the testing performed at this site. Where subsurface exploratory
work and/or testing was performed, our professional opinions and conclusions are based in part on
interpretation of data from discrete sampling or measurement locations that may not represent actual
conditions at unsampled or unmeasured locations.

VET is unable to report on, or accurately predict, events that may change the site conditions after the
described services are performed, whether occurring naturally or caused by external forces. We assume
no responsibility for conditions we were not authorized to evaluate, or conditions not generally recognized
as predictable when the services were performed.

The services described in this report were performed consistent with generally accepted professional
consulting principles and practices. No other warranty, express or implied, is made. These services were
performed consistent with our agreement with our client. This report is solely for the use and information
of our client unless otherwise noted. Any reliance on this report by a third party is at such party's sole risk.

Opinions and recommendations contained in this report apply to conditions existing when the services were
performed and are intended only for the client, purposes, locations, time frames, and project parameters
indicated. We are not responsible for the impacts of any changes in environmental standards, practices,
or regulations subsequent to performance of the services. We do not warrant the accuracy of information
supplied by others, nor the use of segregated portions of this report.

UNOCAL4357.VESFEAS.RPT Page 9 October 25, 1993
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TABLE 1
SUMMARY OF VAPOR EXTRACTION TEST DATA

UNOCAL SERVICE STATION 04357
Vtpor extraction Technology. Inc.

WELL I.D. / DATE
VE-1

9-SBP-93

TIME (24-HR)
1020
1021
1022
1023
1024
1025
1030
1035
1040
1045
1050
1055
1100
1105
11 10
1115
1120
1125
1130
1135
1140
1145
1150
1205
1210
1215
1220

02 (%)

3.5
3.2
3.2
3.2
3.2
3.5
3.8
4

4.2
4.4
4.6
4.9

5.3
5.3
5.3
5.3
5.4
5.7
5.7
6

6.2
6.2

TPH (%LELI

1
1
2
2
2
3
3
3
3
3
4
4

4
4
4
4
4
4
4
4
4
4

TPH (PPM)

-

740

VAC (IN.H2O)

42
42
44
44
44
44
44
44
44
44
44
44

47
48
48
48
48
48
48
48
48
48

FLOW (SCFM)

145
145
145
145
145
145
145
145
145
145
145
145

155
155
155
155
155
155
155
155
155
155

COMMENTS
START TEST
NO DILUTION. NO RECIRC.

STOP. CHANGE SHEAVING TO INCREASE
BLOWER SPEED

SAMPLED

SAMPLED

STOP TEST

WELLTEST.XLS Page 1
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TABLE 2
RADIUS OF INFLUENCE DATA AND RESULTS

UNOCAL SERVICE STATION #4357
Vapor Extraction Technology, Inc.

EXTRACTION
WELL OR WELL

GROUP
(DATE)
VEW-1
(9/9/93)

VEW-1
(9/9/93)

OBSERVATION
WELL

VES UNIT
VP-1
VP-2
VP-3
VP-4

VES UNIT
VP-1
VP-2
VP-3
VP-4

TIME
MEASURED
(24-hour)

' 1023
1050
1050
1050
1050

1210
1210
1211
1212
1212

HORIZONTAL
DISTANCE

FROM NEAREST
EXTRACTION

WELL
(feet)

0
14
31
35
62

0
14
31
35
62

INDUCED
VACUUM
(in. water)

40
0.03
0.01

0.135
0.04

48
0.035
0.01
0.15
0.04

ESTIMATED
AVERAGE
EFFECTIVE
RADIUS OF
INFLUENCE

(feet)

1 4 to 44

1 5 to 46

ROIDATA.XLS 10/25/93

Vapor Extraction Technology, Inc.



TABLE 3
ANALYTICAL RESULTS OF VAPOR SAMPLES

UNOCAL SERVICE STATION #4357
Vapor Extraction Technology. Inc.

SAMPLE ID MATRIX
DATE

SAMPLED

TPH AS GASOLINE
FIELD READING

(ppmv)

TPH calibrated to
methane

LAB RESULTS
(mg/m3)

TPH

(ppmv)

TPH

(ppmv)

BENZENE

(ppmv)

ETHYL
BENZENE

(ppmv)

TOLUENE

(ppmv)

TOTAL
XYLENES

VEW-1-1 CHARCOAL 9/9/93 560- 2,800 783 1.7 11 58 180
VEW-1-2 CHARCOAL 9/9/93 560 2,800 783 1.5 14 60 180

QA/QC:

NOTES
1. NO = not detected at or above lab detection limit; NS = not sampled for lab analysis; NA
2. Field readings obtained with VET's Gastech Model 1218 Explosimeter and %02 Meter.
3. Vapor concentration conversions generally from the following standard formulas:

not available or applicable.

mg/m3= PxMWxppmvxIOOO
82.05xT

where, mg/m3= milligrams per cubic meter of analyte
P= pressure in atmospheres

MW= molecular weight of analyte
ppmv= part per million by volume of analyte
82.05= gas constant

T= absolute temperature in degrees K; room temp is 293 deg K
MW gasoline = 86, average (may vary with labs)

•Reference: CARS, 1986
ppmv %LELx140

4. Lab samples analyzed by NIOSH methods 1501 modified and 1550 modified.

43S7VAP.XLS 9/22/93

Vapor Extraction Technology, Inc.



TABLE 4
SUMMARY OF VAPOR EXTRACTED GASOLINE

UNOCAL SERVICE STATION #4357
Vapor Extract/on Technology, Inc.

End
of test

(date, time)

Extract,
well
ID

Duration
of Test

(min.)

Average
Vacuum

(Inches of
Water)

Average Inlet
Flow Rate

(SCFM)

Average Inlet
Concentration

%LEL
9/9/93,1100 VEW-1 45 44 145 3
9/9/93,1220 VEW-1* 60 48 155 4

(ppmv as
Gasoline)

Product
Removal Rate

Gasoline (Ib/day)

Total Product
Removed

Gasoline (Ibs)
420 19.9 0.6
560 28.4 1.2

Cum. Gas (Ibs)
0.6
1.8

Total 105
total gallon equivalent: 0.3

QA/QC

NOTES:
1. Measurements of this table were obtained using standard VET VES procedures.
2. Product removal rate and total pounds were calculated using the following standard* formula:

Ib/day = ppmv (60 min/hr)(24 hr/day)(SCFM)(86 Ib/lb-mole)
(1,000,0001(379 ft3/lb-mole)

where, ppmv = concentration in parts per million by volume TPH as gasoline.
SCFM = vapor flow rate in standard cubic feet per minute.

86 Ib/lb-mole = ave. molecular weight of gasoline. Benzene is 78.11.
379 ft3/lb-mole= ideal gas constant.

•Reference: South Coast Air Quality Management District, 6/6/91.
3. Gallons of product removed were calculated using: gasoline = 6.6 pounds/gallon.
4. The mass calculations presented here are partly based upon field and lab procedures which are subject to improvements by VET.

GASYIELD.XLS 9/22/93

Vapor Extraction Technology, Inc.
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FIGURE 2. SUMMARY OF VAPOR EXTRACTED GASOLINE
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Site Assessment
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BORING NUMBER
DATE DRILLED
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^ MONTGOMERY WATSOI

B"1 a IFNT UNOCAL Marketing and Refinina
3/3/93 PonjFPT Service Station #4357

r.F.n|.orrisT Manuel Saenz

DESCRIPTION

6" of asphalt

LEAN CLAY, dark brown, moist, firm to stiff, 90%
clay with medium plasticity, 15% silt, 5% coarse,
subangular sand, micaceous. Contains minor
amounts of fine, subangular gravel.

LEAN CLAY, dark brown, moist, firm to stiff, 90%
clay with medium plasticity, 15% silt, 5% coarse,
subangular sand, micaceous. Contains minor
amounts of fine, subangular gravel.

SILTY SAND WITH GRAVEL, brown to dark brown,
moist, medium dense, 15% non-plastic silt, 30%
fine sand, 40% medium, subangular sand, 15% fine
to medium, subangular gravel.

SILTY SAND WITH GRAVEL, brown to dark brown,
moist, medium dense, 10% clay with low plasticity,
25% non-plastic silt, 25% fine sand. 25% medium,
subangular sand, 15% fine to medium, subangular
gravel.

us
es

S
Y

M
B

O
L

CL

CL

SM

SM

REMARKS

Time = 07 18
PID = 0.0 units
No hydrocarbon odor

Time = 0823
PID = 0.0 units

Time * 0839
PID = 35 units
Recovery = 6"
No hydrocarbon odor

Time = 0851
PID = 185 units
Recovery* 13"
Slight hydrocarbon odor

r
r

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger

10.0 inches____
95 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

4.0 inches
PVC-0.020" SCR

NA
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Pagt
MONTGOMERY WATSON

BORING NUMBER
DATE DRILLED

B-1

3/3/93
CLIENT UNOCAL Marketing and Refining

Service Station #4357

n

n
n
m
n
n

r.FOi nr.isr Manuel Saenz

c
JS
&, ~
££

— 30 —

—35 —

— 40 —

— 45 —

— 50— J

St
t!SI s
V) £

-

•
J

•

il

V50-

\

28
50-
5

so-
6

I SO-•

DESCRIPTION

LEAN CLAY, dark brown, slightly moist, stiff 85%
clay with low plasticity, 10% silt, 5% fine sand,
mottled. Contains trace amounts of gray-brown
discoloration.
CLAYEY SAND, dark brown, moist, dense, 15%
clay with low plasticity, 50% fine sand, 25%
medium, subangular sand, 10% fine, subangular
gravel.

CLAYEY SAND, brown to dark brown, moist, 40%
clay with low to medium plasticity, 10% silt, 50%
fine sand.

CLAYEY SAND, brown to dark brown, moist, 45%
clay with low to medium plasticity, 50% fine sand,
5% fine, subangular gravel.

CLAYEY SAND, brown to dark brown, moist, 25%
clay with low to medium plasticity, 55% fine sand,
20% fine to coarse, subangular gravel.

us
es

S
Y

M
IIO

L

CL

SC

SC

SC

SC

REMARKS

Driller notes hard drilling
at 28' bgl.

Time = 0900
PID = 172 units
Recovery = 8"
Moderate hydrocarbon
odor (gasoline)

Time = 091 2
PID = 152 units
Recovery = 15"
Moderate to strong
hydrocarbon odor
(gasoline)

Time = 1010
PID » 40 units
Recovery = 8"
Slight hydrocarbon odor

Time = 1031
PID = 22 units
Recovery » 15"
Slight hydrocarbon odor

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem puger
10.0 inche^ __
95 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

4.0 inches
PVC.Q.020" SCR

NA ____
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BORING NUMBER
DATE DRILLED

~— 55 —

£CDO

—70 —
————

—75 —

oc}]

-
•
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•

il
50-
6

50-
\6

22

36

17
50

I 9
28
35

METHOD OF DRILI

HOLE DIAMETER

COMPLETION DBF

B 1 '"LIFNT UNOCAL Marketing and Refining
3/3/93 punjprT Service Station #4357

r.For or.iST Manuel Saenz/Dan Johnson

DESCRIPTION

CLAYEY SAND, brown to dark brown, moist, 25%
clay with low to medium plasticity, 55% fine sand,
20% fine to coarse, subangular gravel.

LEAN CLAY, light brown, slightly moist to moist, stiff
70% clay with low plasticity, 30% silt, slightly
oxidized, micaceous.
SILTY SAND, brown to dark brown, moist, dense,
15% silt, 70% fine sand, 5% medium, subangular
sand, 10% fine, subangular gravel.

SAND, light brown, moist, medium dense, 10%
non-plastic silt, 90% very fine to fine sand.

SANO, light yellow-brown, moist, dense, 15% non-
plastic silt, 80% fine sand, 5% medium, subrounded
sand. Contains trace amounts of dark brown silt
nodules.

SANO, light yellow-brown, moist, very dense, 15%
non-plastic silt, 80% fine sand, 5% medium,
subrounded sand. Contains trace amounts of dark
brown silt nodules.

SANO, yellow-brown, moist, dense, 75% fine sand,
25% medium, subrounded sand. Contains trace
amounts of coarse, subrounded sand.

us
es

S
Y

M
B

O
L

sc

CL

SM

SP

SP

SP

SP

,ING Hollow stem auger WELL DIAMETER
1 0.0 inches WELL MATE1

TH 95 feet WELL DEVEI
RIAL
.OPMEN

REMARKS

Time= 1031
PID = 22 units
Recovery = 15"
Slight hydrocarbon odor

Time = 1038
PID = 15.2 units
Recovery = 7"
No hydrocarbon odor

Time = 1038
PID = 24 units
Recovery = 7"
Slight hydrocarbon odor

Time = 1035
PID = 32 units
Recovery = 10"
Slight hydrocarbon odor

Time= 1115
PID = 5 units
Recovery = 1 2"
No hydrocarbon odor

Time = 11 30
PID = 18 units
Recovery = 14"
No hydrocarbon odor

4.0 inches
PVC- 0.020" SCR

T NA
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CLIFMT UNOCAL Marketino and Refininq
3/3/93 PDnjprr Service Station #4357

GEOLOGIST Manuel Saenz/Dan Johnson

DESCRIPTION

SAND, yellow-brown, moist, dense, 75% fine sand,
25% medium, subrounded sand. Contains trace
amounts of coarse, subrounded sand.

SAND, orange-brown, moist, very dense, 35% fine
sand, 30% medium, subangular to subrounded sand
20% coarse, subrounded sand, 15% fine,
subrounded to rounded gravel. Contains trace
amounts of brown, fine sand nodules.

SAND, orange-brown, moist, medium dense, 30%
fine sand, 40% medium, subrounded sand 20%
coarse, subrounded sand, 10% fine, subrounded to
rounded gravel. Contains trace amounts of brown,
fine sand nodules.

SAND, orange-brown, moist, medium dense, 30%
fine sand, 40% medium, subrounded sand 20%
coarse, subrounded sand, 10% fine, subrounded to
rounded gravel. Contains trace amounts of brown,
fine sand nodules.

SAND, orange-brown, moist, medium dense, 30%
fine sand, 40% medium, subrounded sand 20%
coarse, subrounded sand, 10% fine, subrounded to
rounded gravel. Contains trace amounts of brown,
fine sand nodules.

Qroundwater not encountered.

us
es

S
Y

M
B

O
L

SP

sw

sw

sw

sw

TTOMO

REMARKS

Time = 1130
PID = 18 units
Recovery = 14"
No hydrocarbon odor

Time = 1150
PID = 38 units
Recovery = 16"
Slight hydrocarbon odor

Time = 1 200
PID = 12 units
Recovery = 1 6"
Slight hydrocarbon odor

Time* 1210
PID = 18 units
Recovery = 1 2"
Slight hydrocarbon odor

Time = 1220
PID = 15 units
Recovery = 14"
Slight hydrocarbon odor

F HOLE ———————————

METHOD OF DRILLING
HOLE DIAMETER
COMPLETION DEPTH

Hollow stem auger
10.0 inches______
95 feet

WELL DIAMETER
WELL MATERIAL
WELL DEVELOPMENT

4.0 inches
PVC-0.020' SCR

NA ____
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RADIUS OF INFLUENCE: WELL VEW-1. 48 INCHES APPLIED VACUUM

100

10

o
NI

o

U

UNOCAL SERVICE STATION #4357

0.1

0.01

HORIZONTAL DISTANCE (FEET)

Vapor Extract/on Technology, Inc.

ROIOATA.XLS Chart 3 9/22/93



APPENDIX C



Appendix c

Laboratory Report

Vapor Extraction Technology, Inc.



RECEIVED $;-p / p 19Q3Western Operations ^ ' '- '' IJ"J

1252 Quarry Lane
P.O. Box 9019
Pfeasanton, CA 94566
(510)426.2600 ENVIRONMENTAL
Fax (510) 42M106 CONSULTANTS

Clayton

September 17, 1993

Mr. Tom Lahey
VAPOR EXTRACTION TECHNOLOGY
1062 Calle Negocio
San Clemente, CA 92672

Client Ref. Ves Feasibility
Clayton Project No. 93090.91

Dear Mr. Lahey:

Enclosed are our analytical laboratory report and
chromatograms for the samples received on September 10,
1993. A copy of the Chain-of-Custody form acknowledging
receipt of these samples is attached.

Please note that any unused portion of the samples will be
disposed of 30 days after the date of this report, unless
you have requested otherwise.

We appreciate the opportunity to be of assistance to you.
If you have questions, please contact Suzanne Silvera,
Client Services Supervisor, at (510) 426-2657.

Sincerely,

Harriotts A. Hurley, CIH
Manager, Laboratory Services
Western Operations

HAH/tb

Attachments

Clayton Environmental Consultants, Inc. • A Marsh 4 McLennan Company • Detroit • New York/Newark • Atlanta • San Francisco
Los Angeles • Honolulu • Boston • Windsor, ON • Toronto • Birmingham, U.K. • London, U.K. • Southampton. U.K.



Clayton
ENVIRONMENTAL
C O N S U L T A N T S

Page 2 of

Results of Analysis
for

Vapor Extraction Technology

Client Reference: VES FEASIBILITY
Clayton Project No. 93090.91

Sample Identification:
Lab Number:
Sample Matrix/Media:
Analytical Method:

Lab
No. Sample I.D.

-01 VEW-1-1

-02 VEW-1-2

-03 METHOD BLANK

See below
9309091
LG_CHAR_TUBE
See Below

Sample
Volume
(liters) Compound

4 Benzene
Ethyl benzene
Toluene
TFH* as Gasoline
Xylenes

4 Benzene
Ethyl benzene
Toluene
TPH* as Gasoline
Xylenes

Benzene
Ethyl benzene
Toluene
TPH* as Gasoline
Xylenes

Date
Date
Date
Date

Front
(rug)

0.022
0.19
0.88

11
3.1

0.019
0.24
0.90

11
3.1

<0.004
<0.004
<0.004

<0.1
<0.01

Sampled: 09/09/92
Received: 09/10/93
Prepared: 09/14/93
Analyzed: 09/14/93

Back
(mg)

<0.004
<0.004
<0.004

<0. 1
<0.01

<0.004
<0 . 004
<0.004

<0. 1
<0.01

<0.004
<0.004
<0.004

<0. 1
<0.01

Total
(mg)

0.022
0.19
0.88

11
3.1

0.019
0.24
0.90

11
3.1

<0.004
<0.004
<0.004

<0.1
<0.01

Concentrat ion
(mg/m3)

5.5
48
220
2800
780

4.8
60
230
2800
780

—
—
—
—
—

(ppm)

1.7
11
58
—
180

1.5
14
60
—
180

__
—
—
—
—

< - Less than the indicated limit of detection (LOD)
— - Information not available or not applicable
Airborne concentrations are based on the air volumes provided.

Results have been corrected using laboratory-derived desorpcion efficiencies

* Total Petroleum Hydrocarbons

Compound
Benzene
Ethyl benzene
Toluene
TPH* as Gasoline
Xylenes

Limit of Detection

0.004
0.004
0.004
0.1
0.01

Analytical Method

NIOSH 1501
NIOSH 1501
NIOSH 1501
NIOSH 1550
NIOSH 1501

(Modified)
(Modified)
(Modified)
(Modified)
(Modified)



Project ID:_

Location:

Sampling Date:_

Sampler(s):__

VAPOR EXTRACTION TECHNOLOGY, INC.
1062 cane Negoclo

san Clemente, CA 92672
PH: (714) 492-7732
FAX (714) 492-7611

CHAIN OF CUSTODY FORM

/ /
/£

Sample Sampling
I.D. Time

- J -J
/->-

Sampling
Location

Laboratory
Analyses Comments

yew t

by:.
Received
by:___

ate/Time:_

Date/Time:

Received at LAB /
by: -UVtLV J

Shipped vj

/ /
Date/Time: W/0/f *> 10 -

EXPRESS> COURIER HAND CARRIED



CLAYTON ENVIRONMENTAL CONSULTANTS. INC.
SAMPLE CHROMATOGRAM INDEX

CLAYTON WORKORDER NO. 9309091

Page Number

1-2
3-5
6-7
&9

10-12
13-14
15-17

18-19
20-21
22-23
24-26
27-28
29-31

Sample Name From
Chromatogram (Lab Na)

First Column
Btac Standard Check
GasoBne Standard Check
9309091-Method Blank
9309091-OlABack
9309091-OlAFrcnt
9309091-OZABack
9309091-Q2A. Front
Second Column
Btex Standard Check
9309091-Method Blank
9309091-OlABack
9309091-01A Front
9309091-02ABack
9309091-02A Front

Sample ID.

VEW-1-1
VEW-1-1
VEW-1-2
VEW-1-2

VEW-1-1
VEW-1-1
VEW-1-2
VEW-1-2
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2layton Environmental Consultants, Pleasanton, California

Sample Name: B9309OB-O1S 20X

Dilution Factor: 1
Sample Weight: 1

09-14-1993_13:01:51

Date: 09-14-1993 13:OO:58
Operator: US

Area Rejected: 10
Data File: M:\CP\GC-2\G14I.O4R
lethod File: II:\CP\GC-2\GIH.MET.
::alibr File: H: \CP\GC-2\GIH. CAL. . vertf
Analysis: IND HYB / DB-5 30M / 4OC(4')8C/M 18OC
>Tliscl. TEMP 4O' 4' 3DEG/MIN 170'

Instrument:HP-589O H05129
EXTERNAL_STD Calibrated

Cycle** 4
vert* 183. 09/14/93 07:49:50

09/14/93 07:52:02651.

kt
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

ZDel Relative
Ret Ret Tiie
O.OOZ
O.OOZ

-0.82Z
O.OOZ
O.OOZ
O.OOZ
O.OOZ

-0.86Z
-0.50Z

O.OOZ
O.OOZ
O.OOZ

-0.18Z
-0.1BZ
-0.33Z

O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Ret tiie
(•in) Peak Naie
1
1
2
2
2
2
3
3
6
7
8
8
9
9

10
10
11
11
12
13

.353

.620

.021 CS2

.421

.622

.872

.340 4 ff

.858 BENZENE ' c *"f

.697 TOLUENE / fc*7- '•

.983

.651
.767 V
.235 ETHYLBENZENE /*?/ .
.469 H + P-XYLENE *? j ft*
.003 (HYLENE ) '•
.788
.473
.640
.759
.594

Aiount
H6

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Group Group Amount
0 1.3370
1 1.3404

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.4411

.4411

.0000

.0000

.0000

.4548

.8895

.4509

.0000

.0000

.0000

.0000

.0000

Brp
Nui
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0

Group
49
50

Peak Peak
Area TVDB

90
223706
306600

1461
15607

325110
43341

549480
531077

528
93

262
510715

1029716
529793

8204
736
839

83249
1098

BB
BV
VV
VV
VV
VV
VV
VB
BV
VV
VV
VB
BV
VV
VV
VV
VV
VB
SBB
TVB

Peak Ref Aiount
Height Pk /Area Z Recovery

15
140968
27509

258
4314

105309
12693

150867
159663

36
18
59

155122
249087
163403

609
93

128
2521B

105

O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
0.8028E-06
0.8307E-06
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
0.8904E-06
O.B63BE-06
0.8512E-06
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00

Percen t
. 9362:;
.0638";

Total Amount - 2.677479, Total Area = 4161703
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y i v v 1 0
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:layton Environmental Consultants, Pleasanton, California

09-14-1993_14:24:O4
Sample Name: 93O9O89/91-MB

Dilution Factor: 1
ample Weight: 1

Area Rejected: 10
"ata File: M:\CP\GC-2\B14I.O7R Cycle** 7
ethod File: M:\CP\GC-2\GIH.MET. .ver** 183.

ualibr File: M:\CP\GC-2\GIH.CAL. .vert* 652.

Date:
Operator:

09-14-1993
WS

14:23:14

Instrument: HP-5890 H05129
EXTERNAL_STD Calibrated

O9/ 14/93 07:49:50
09/14/93 14:19:56

Analysis: IND HYG / DB-5 30M / 4OC(4")BC/M 180C
iscl. TEMP 4O' 4' 3DEG/I1IN 170'

ZDel Relative Ret tiie
t Ret Ret Tiie din) Peak Naie
1 0
2 0
3 3
4 -0
5 -1
6 0
7 0
a o

.001

.OOZ

.681

.82:
.29Z
.OOZ
.OOZ
.OOZ

0
0
0
0
0
0
0
0

.000

.000

.000

.000

.000

.000

.000

.000

1.169
1.637
1.787
2.021
3.841

12.024
12.158
12.775

Group

IPA
CS2
BENZENE

Group Amount

ftiount
H6

0.0000
0.0000
0.0002
0.0000
0.0007
0.0000
0.0000
0.0000

Brp
Nui
0
0
0
0
0
0
0
0

Group

Peak
Area

68
146
105

304973
832

68
98

74072

SSSSSSSSSSSSasSSSSSBSSSSSSSSSBKSSZSSSSSSSSSBSSSSSSSSS

Peak Peak Ref Aiount
Type Heioht Pk /Area Z Recovery

BB
BB
BV
VB
BB
BB
BB
BB

25
39
47

27660
225

17
13

22856

O.OOOOE+00
O.OOOOE+00
0.1791E-05
O.OOOOE+00
0.802BE-06
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00

F'ercen t
O O.O009
1 O.OOOO

100.0000::
o.oooo":

otal Amount = 8.564029E-O4, Total Area ~ 38O362.7
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Clayton Environmental Consultants, Pleasanton, California o n n o 9

sample Names 9309O91-01A B

; Licit ion Factor: 1
$ xmple Weight: :L

i"-ea Rejected: 10
I i-ta Files M:\CP\GC-2\B14I.10R Cycle** 10
Method File: II: \CP\GC-2\GIH.MET. .vert* 183. O9/.1.4/93 0
Calibr Files Ms \CP\GC-2\GIH.CAL,. ,. v«?rt* <*>S2. O9/14/93 1
i- ialyi3i<53 IND HY6 / DB-5 30M / 4OC(4')SC/M 18OC
I...SC.1. TEIIP 4O' 4' 8DEG/I1IN 170*

= :: = =: = — =: — =:: :=i= = i= =: = :•: rr — ;=:-
09... 14-19<?~ r 5; ^A • 1.1.

Date: O9-14-1.993 :! fis^;
Operators WS

T n s t rumen t r. HP- 589O «O 5129
EXTERNAL STD Ca !. i.bratect

IDel Relative Ret tiie
Pkt Ret Ret Tiie !iin) Peak Naie

' 0.001
o.ooz

•i 3.681
i -0.821

-1.161
. -1.291
7 O.OOZ

O.OOZ
O.OOZ

10 O.OOZ

0
0
0
o
0
0
0
0
0
0

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

Gi

1.236
1.637
1.787
2,021
2.856
3.841

12.007
12.759
18.470
19.622

'•QUP

IPA
CS2
N-HEXANE
BENZENE

Group Amount

Aiount
H6

0
0
0
0
0
0
0
0
0
0

.0000

.0000

.0004

.0000

.0001

.0008

.0000

.0000

.0000

.0000

Grp
Nui
0
0
0
0
0
0
0
I)
0
0

Group

Peak
Area

4060
189
249

307158
153
964

69
876<7

2693
964

Peak
Type

6V
VV
VV
see
TVB
TBB
BB
BB
BV
VB

Peak Ret Aiount
Height Pk /Area X Recovery

2811
36
55

27835
*?7J.-J

221
23

21737
140

44

O.OOOOE+00
O.OOOOE+00
0.1791E-05
O.OOOOE+00
0.8720E-06
0.8028E-06
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00

Pore en t
o _ o . oo i a, :i. oo ,. oooo:;
i o.oooo o.oooovv:

Amount ~ :l. .352707E-O Total Area 404163..9
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Clayton Environmental Consultants, Pleasanton, California
fifti) 11

09--14-1993.. 1.6:22 s 49

1 : 47
Name: 9309O91-01A F

ilution Factor:
ample Weight:

Date: O9-14-1993 16
Operators WS

Instrument:HP-5B9O #05129
EXTERNAL 3TD Calibrated"rwa Rejected: 10

•\ta File: M:\CP\8C-2\G14I.11R Cycle** 11
Method File: H:\CP\GC-2\GIH.I1ET. .vertt 184. O9/14/93 15:47:22
Halibr File: Ms\CP\GC-2\GIH.CAL..vertt 652. 09/14/93 14:19:56
nalysis: IND HY6 / DB-5 30M / 40C(4')8C/M 18OC

,,iscl. TEMP 40' 4' 8DEG/MIN 17O '

Pkl
1
L

3
4
5
i>
7
3
?

'10
'[
7

13
14
i

_j
17
3
?

20
?1

J
iJ
24
5
•,

27
']

J
30
TI
?

jj
34
j
i

37
"3
?

40
41
I
3

11

XDel Relative
Ret Ret Tiie
0.001
3.A8Z
O.OOX
-0.82X
O.OOX
O.OOX
-1.16Z
O.OOX
O.OOX
0.001
-1.29X
O.OOX
O.OOX
O.OOX
O.OOX
O.OOX
O.OOX
O.OOX
O.OOX
O.OOX
O.OOX
O.OOX
O.OOX
O.OOX
o.ooz
-0.50Z
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
0.40Z
o.ooz
o.ooz
o.ooz
o.ooz
-0.36Z
-0.18Z
o.ooz
o.ooz

-rt . 7T7

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
n oftft

Ret tiie
din) Peak Naie
1.637
1.787 IPA
1.937
2.021 CS2
2.421
2.622
2.356 N-HEXANE
3,190
3.340
3.674 i f
3.841 BENZENE <*> • O^-\-
3.958
4.075
4.292
4.526
4.693
4.776
4.860
5.177
5.444
5.745
6.079
6.313
6.513
6.580
6.697 TOLUENE
6.897
7.064
7.265
7.565
7.682
7.832
7.983
8.200
8.417 DIACETONE ALCOHOL
8.500
8.617
8.767
8.951
9.218 ETHYLBENZENE
9.469 H + P-JYLEME
9.669
9.853
ifl.iMK n-nviPNF

Aiount
116
0
0
0
0
0
0
0
0
0

- o
?-r*

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0

.0000

.2552

.0000

.0000

.0000

.0000

.0363

.0000

.0000

.0000
.4KS-
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.9106
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0186
.0000
.0000
.0000
.0000
.1977
.1630
.0000
.0000
.7779

Sro
Nui
0
0
0
0
0
0
0
0
0

Peak
Area
390171
71240
89959
216163
94983
32145
20802
1674

Peak
Type
BV
VV
VV
VV
VV
VV
VV
VV

4291L VV
°i*iJ4#w
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1

J-I4610
2920
14241
125631
100894
41805
54443
84901
84855
3337

154528
76507
21447
9344
18485
548142
30782
102398
107160
17528
11104
4430
67790
5042
5463
5913
15804
19896
46761
111027
1251948
72644
54685
«74AS7

VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
w
VV
w
VV
VV
VV
VV
w
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
w
uv

Peak Ref
Heiaht Pk
112373
30018
28118
27805
12977
8278
4335
473
8288
39

4074
648
3694
23226
26181
11071
13066
17552
21017
599

33401
10301
4698
2462
4957

164818
6750
19124
24197
3239
1989
1054
18910
671
1387
1587
3692
5110
8889
30882
306970
17112
13531
mm

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

"o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

Atount
/Area X Recovery
.OOOOE+00
.3583E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.1744E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.1606E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.1661E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.3399E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.17B1E-05
.1728E-05
.OOOOE+00
.OOOOE+00 /7\~vc&
.1707E-05 (y"'~V



•7
8

49
SO
1

.2
53

4
5

56
C7
8

59
60
I

.2
63

4
5

66
'7
8

s9
70
1

.2
73

4
5

76
77

8
/9
30
1
•)
t,

S3
"4
5

36
"7

3
0?

90
1

O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
o.oo:
O.OOZ
O.OOZ
o.oo:
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

10.972
11.139
11.256
11.339
11.473
11.657
11.824
11.957
12.041
12.158
12.375
12.775
12.959
13.193
13.393
13.594
13.727
13.911
14.128
14.262
14.395
14.663
14.796
14.963
15.147
15.297
15.481
15.581
15.681
15.848
15.999
16.232
16.333
16.433
16.650
16.934
17.051
17.351
17.585
17.802
17.902
18.403
19.172
19.739
20.040

Group
O
1

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Group Amount
1.4419
2.8859

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Group
33
66

14666
12245
8756

12013
22133

292455
121240

17795
83835
19820

222603
110573
68769
33047

6786
45850
51366
22137
32706
36015
8752

12520
6878

31466
4773

16584
14291
8336
9407
7331
8859
3883
2668
6569
6784
2960
4999
2587
3315
1193
2975
819
91

130
136

VV
VV
W
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VB
BB
BB
BB

2376
2782
1863
2844
5617

62450
37371

4218
22453

4158
66320
30891
16781
7226
1390
8605

10447
3241
6121
9640
1119
2581
1485
4737

757
2820
3116
2199
1202
1313
1095
820
648
990
790
587
391
428
444
211
283
155
20
23
15

O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00

Percent
.3175 r-i
.6825?:

Total Amount - 4.327764, Total Area = 6126612
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O9-14-1993 16:57:43
Operator: WS

Clay ton Environmental Consultants, Pleasant on, California ' ' •'•»•'*

O9- 1 4- 1 993 _ 1. 6 : 58 : 4O
sample Names 93O9O91-O2A B

Date:
ilution Factor: 1
ample Weight: 1

In st rumen ts HP-5890 ttO5129
•rea Rejected: 10 EXTERNAL STD Calibrated
at a File: M:\CP\BC-2\B14I.12R Cycle** 12

Method File: II: \CP\GC-2\GIH. MET. .vert* 184. O9/14/93 15:47:22
Halibr File: M:\CP\GC-2\GIH.CAL. .ver** 652. 09/14/93 14:19:56
nalysis: IND HYS / DB-5 30M / 4OC(4* )8C/M 180C

. .iscl. TEI1P 40' 4' BDEG/I1IN 17O'

Pk»
1
2
3
4
5
6
7
B
9

ZOel Relative
Ret Ret Tiie
O.OOZ
3. 681
-0.821
-1.16X
-1.29X
O.OOX
O.OOX
O.OOX
O.OOX

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Ret tiie
din) Peak Naie
1.234
1.787
2.021
2.. 854
3.841
12.007
12.158
12.775
23.263

IPfl
CS2
N-HEXANE
BENZENE

Aiount
H6
0
0
0
0
0
0
0
0
0

.0000

.0006

.0000

.0002

.0007

.0000

.0000

.0000

.0000

6rp
Nui
0
0
0
0
0
0
0
0
0

Peak
Area

3441
327

301626
262
844
133
186

85358
471

Peak
Type
BB
BV
VV
VB
B8
BV
VB
BB
BB

Peak Ref Aiount
Keinht Pk /Area X Recovery
2537

52
27720

36
230
25
17

21711
15

O.OOOOE+00
0.1791E-05
O.OOOOE+00
0.8720E-06
0.8028E-06
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00

1 O.OOOO

Group Percent
~ioo.oooor-i~

o.oooor-;

otal Amount - 1«49215E-O3, Total Area = 392648.2
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Clayton Environmental Consultants, Pleasanton, California

-ample Name: 93O9O91-O2A F

ilution Factor: 2
'- -totpile Weight.: 1

09 - 1. 4-1 993... 1 7 : 3

Date: O9-14-1993 17:33:50
Operator: WS

Instrument: HP- 5890 **O5129
EXTERNAL STD CalibratedRejected: 10

: at* File: M:\CP\SC-2\B14I.13R Cycle** 13
nethod File: M:\CP\GC-2\GIH.I1ET..vertt 184. 09/14/93 15:47:22
Calibr File: n:\CP\GC-2\GIH.CAL. .ver** 652. 09/14/93 14:19:56
lalysis: IND HYB / DB-5 30M / 40C<4')8C/M 180C

. .iscl. TEI1P 40' 4' 8DEG/I1IN 170'

Pkl
'.

j
4
i
j
7
1
t

10
1 1
'

10

14
i

17
"1

20
71

4W

24

27
•***

30
31

%»v

34

37
in

4U
41

41

IDel R
• Ret R

O.OOZ
O.OOZ
3.68Z
-4.92Z
O.OOZ
O.OOZ
-1.16Z
O.OOZ
O.OOZ
O.OOZ
-1.29Z
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
-0.50Z
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
0.40Z
O.OOZ
O.OOZ
O.OOZ
O.OOZ
-0.18Z
-0.18Z
O.OOZ
ft. Art!

etative
et Tiie
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
A.AAA

Ret tiie
din) Peak Mate
1.319
1.637
1.787 IPA
1.937 CS2
2.421
2.622
2.856 N-HEXANE
3.190
3.340
3.674
3.841 BENZENE <-> - °
3.975
4.075
4.292
4.526
4.693
4.776
4.860
5.194
5.461
5.561
5.745
6.079
6.313
6.513
6.580
6.697 TOLUENE
6.897
7.064
7.265
7.565
7.682
7.832
7.983
8.200
8.417 DIACETDNE ALCOHOL
8.500
8.617
8.767
8.951
9.235 ETHYLBENZENE
9.469 N + P-XYLEHE
9.669
9.BW

Aiount
H6
0.0000
0.0000
0.2201
0.0000
0.0000
0.0000
0.0302
0.0000
0.0000\<<ts-
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.9107
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0177
0.0000
0.0000
0.0000
0.0000
0.2483
2.2166
0.0000
A.AAAA

6rp
Nui
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
n

Peak
Area
38051
305312
61422
304445
81824
26946
17319
1441
36861

\ 1<W.

2571
12313
111863
90224
37132
48517
76980
77510
2199
879

140410
69810
19396
8311
17123
548178
28563
94725
99536
16256
10473
4165
64720
4542
5200
5719
15231
19260
45340
139436
12B2990
72285
•MM*

Peak
Type
BV
VV
VV
VV
VV
VV
VV
VV

iV
-vv
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
w
VV
w
VV
VV
VV
w
w
VV
w
VV
VV

Peak Ri
Height PI
24034
107064
24102
27712
11069
6701
3559
401
6876
28

3690
556
3167
20524
23262
9770
11631
15820
19002
551
235

30845
9454
4280
2265
4533

164835
6311
17854
22400
3071
1876
995

18175
635
1331
1549
3551
4860
8629
38426
314013
17083
IKRft

•f
l
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
A

Aiount
/Area X Recovery
.OOOOE+00
.OOOOE+00
.3583E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.1744E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.1606E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.1661E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.3399E-05
.OOOOE+00
.OOOOE+00
.OOOOE+00
.OOOOE+00
.1781E-05
.1728E-05
.OOOOE+00 SA~^\
.AAAAF+AA \Y 'J-Vl



7 0.001
B 0.001

49 0.001
"0 O.OOZ
1 O.OOZ

32 O.OOZ
S3 O.OOZ
4 O.OOZ
S O.OOZ

56 O.OOZ
"7 O.OOZ
8 O.OOZ

59 O.OOZ
AO O.OOZ
1

o2
63

4
5

66
'7
B

69
70
1

,2
73

4
5

76-
'7

9
/9
80
1

-2
83

4
5

86
°7

8
89
90
1
2

93
4

O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

10.521
10.788
10.972
11.139
11.256
11.339
11.473
11.657
11.824
11.957
12.041
12.158
12.375
12.775
12.959
13.193
13.393
13.594
13.727
13.911
14.128
14.262
14.395
14.. 663
14.796
14.963
15.147
15.297
15.481
15.581
15.681
15.848
15.999
16.232
16.333
16.433
16.650
16.934
17.051
17.351
17.585
17.802
17.902
18.403
19.172
19.739
20.040
22.946

Grouo

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.
0.

0000
0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Grouo Amount

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Grouo

37595
16970
14764
13361
7827

12101
26647

313521
123876
17332
85914
19226

245616
111142
69777
34991
6596

48518
53749
22109
35544
37894

8196
12809
6970

32872
4581

17542
15184

8780
9689
7486
9358
4055
2703
6825
7100
3129
5151
3527
3350
1344
3740
1120
221
193
144
190

W
vv
w
w
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
vv
VB
Bfi
BB
BB
BB

9523
3695
2424
2805
1886
2877
7159

68499
38364
4162

23110
4245

75665
31828
17567
8124
1399
9410

10893
3382
6741

10259
1084
2692
1562
4979
747

3125
3352
2355
1285
1386
1181
876
667

1079
856
630
434
495
517
236
333
205
23
30
21
10

O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

.OOOOE+00

Percent
0 1.4488
1 2.9070

33.2606:-:
66.7394";

Total Amount = 4.355792, Total Area = 6073509
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'•ecus
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4.

6.

8.
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rlayton Environmental Consultants, Pleasanton, California

Sample Name: B93O9O8-O1S 20X

..'ilution Factor: 1
Sample Weight: 1

s ss SB ss as as as ss. as as ss ss ss ss s= ss, ss as ss s= ss ss ss ssss ss ss:

09-14-1993_K

Date: O9-14-1993 13:OO:58
Operator: US

Instrument:HP-5890 **05129
EXTERNAL_STD Calibratedirea Rejected: 1O _

Data File: M:\CP\GC-2\G14IB.O4R Cycle** 4
Method File: M:\CP\GC-2\GIHB.flET. .vert* 214. 09/14/93 07:50:40
:alibr File: M:\CP\GC-2\GIHB.CAL..vertt 715. O9/14/93 07:53:08
analysis: IND HYG / DB-WAX 3OM / 40C(4')BC/M 18OC
Nisei. TEMP 40' 4' 8DEG/tniN 17O'

-;t
1
•>
*

3
4
5
6
7
8
9

10
11
12
13
14
15
16
n
IB

ZDel Relative
Ret Ret Tiie
O.OOZ
O.OOZ
O.OOZ

-1.20Z
O.OOZ
O.OOZ
O.OOZ

-0.79Z
O.OOZ

-0.58Z
-0.47Z
-0.31Z
-0.46Z

O.OOZ
-0.2BZ

0.17Z
O.OOX
O.OOZ

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Ret tiie
(•in) Peak Mate
1.804
2.121
2.522
2.756
3.574
3.808
4.977
6.313
7.315
8.584

10.504
10.671
10.805
11.456
11.723
12.492
13.109
19.205

Group
0
1

CS2

BENZENE /*
OECANE (ISTD)
TOLUENE / <
ETHYLBENZENE
P-XYLENE •)
(I-IYLENE 7

\
0-IYLENE /

.
/

1J*

'/>iL»,
/.y/*y
l</5 /•'

P.S.HETHYL ETHER ACE

Group
*-%
^~

1

Amoun t
.6983
.3334

Aiount Grp
H6 Nui

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.4455
1.3557
0.4421
0.4544
0.4520
0.4305
0.0000
0.4508
0.0007
0.0000
0.0000

0
0
0
0
0
0
0
0
0
0
0
1
1
0
1
0
0
0

Group
66
33

Peak Peak Peak Ref
Area Type Heioht Pk

55
229663

29438
252141
143813

697
314

374477
55383

365729
351231
353022
368692

3712
368561

220
158

1223

BV
VV
VV
VV
SBB
TVB
TBB
BV
VV
VV
VV
VV
VV
VV
SBB
TVB
TBB
BB

18
42410

4931
20940
27139

145
25

77031
9612 9

89674
93922

102025
100084

454
98892

63
43

242

=====:==:=:====:=:=:==:=:=:=:=;:

Aiount
/Area Z Recovery

O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
0.1190E-05
0.2448E-04
0.1209E-05
0.1294E-05
0.12BOE-05
0.116BE-05
O.OOOOE+00
0.1223E-05
0.31B5E-05
O.OOOOE+00
O.OOOOE+00

Percent
. 9270
.0730

/•£

*.f

otal Amount = 4.031672, Total Area 2898531



ile«tl:\CP\6C-2\614IB.07R Suplt nut«9309089/9HlB Oiti printed* 09-14-1993 TiM* 14:24:14
0.00 to 20.01 iin. Lra Y « 5.88520 iv High Y * 45.88520 iv Span * 40.00000 iv

I I

G 0 0 2 U

"*• 2.76 J-CS2

4.

6_

8_

-6.38

7.31>DECM<E (IST9)
IE

—2-ETHOXV EIHflNOL

—NEIHVLISOBUTVLCARBIL
j=§E)ffiffplEOSOLUE
—EPICHLOKOHVBRIN
7^?ftiflfiP^THEJ! ACE

—STYREHE

J-BIflCETOHE ALCOHOL
—BUTYL CELLOSOLUE

—1,4-DCB (S)

-17.22 -1,2-KJ (S>

-18.18



I

or.021
lay ton Environmental Consultants, Pleasant on, California
====:= s==r======l==c ====»==— =========i=z===========r===s =======:===»=======:==:=:====: =======1=51 =;=:=;=:

09-14-1993_14:24:29
ample Name: 93O9O89/91-MB

Dilution Factor: 1
ample Weight: 1

Date: 09-14-1993 14:23:14
Operator: WS

InstrumentiHP-589O **O5129
EXTERNAL STD CalibratedArea Rejected: 1O

fata File: Ms \CP\BC-2\S14IB.07R Cycle** 7
ethod File: M:\CP\GC-2\GIHB.MET. .vertt 214. 09/14/93 07:50:40

i-alibr File: M:\CP\GC-2\GIHB.CAL.-ver** 716. O9/14/93 14:19:06
Analysis: IND HYG / DB-WAX 30M / 40CC4' )8C/M 1BOC
iscl. TEMP 40' 4' 8DEG/P1IN 170'

a=s===ss ss=ssss s

ZDel Relative
1 Ret Ret Tiie
1 O.OOZ
2 O.OOZ
3 -1.20Z
4 1.89Z
5 O.OOZ
6 O.OOZ
7 O.OOZ
8 O.OOZ

0.000
0.000
0.000
0.000
1.000
2.354
2.475
2.884

Ret tiie
(•in) Peak Naie
1
1
2
6
7
17
18
21

.804

.920

.756 CS2

.296 IPA

.315 OECANE (ISTD)

.218

.103

.092

Aiount 6rp
KG Nut
0
0
0

. 0
1
0
0
0

.0000

.0000

.0000

.0021

.3003

.0000

.0000

.0000

0
0
0
0
0
0
0
0

Peak Peak
Area TVDB

44
66

248491
781

53119
125
202
12

BB
BB
BB
BB
BB
BB
BB
BB

Peak Ref
Heioht Pk

IB
32

21061
127
8888

12
18
5

0
0
0
0

5 0
0
0
0

Aiount
/Area Z Recovery
.OOOOE+00
.OOOOE+00
.OOOOE+00
.2715E-05
.2448E-04
.OOOOE+00
.OOOOE+00
.OOOOE+00

Group Group Amount
0 1.3024
1 0.0000

Group Percent
loo.oooor-.-
o. oooo?:

otal Amount = 1.3O238, Total Area == 302840.4



rile=H:\CP\6C-2\614IB.10R Saiple nan*9309091-01A B Date printed* 09-14-1993 Ti§e= 15;46:23
0.00 to 20.01 iin. LOH Y • 5.89620 iv High Y * 45.89621 tv Span - 40.00000 iv

2.

.31>DECANE (ISTB)

20.

—NETHVLISOBUTVLCAMIL
^§£«??|«PHEOSOLUE
—EPICHLOROHyBRIN
]=^^g8d^IHER ACE

—STVREME

}-DIACETONE ALCOHOL
—BUTYL CELLOSOLVE

—1,4-10 (S)

—1,2-BCB <S)

-18.69

-19.32

="2.76J-CS2



layton Environmental Consultants, Pleasanton, California ^••'

09-14-1993 l5s4/>!37
~ ample Names 93O9O91-01A B

Date: O9--14-1993 1.5:45:22
Operator: WSDilution Factors 1

Sample Weight: 1
Inst rumen t:HP-589O HO51.29

,-,rea Rejected: 10 EXTERNAL STD Calibrated
Data File: M:\CP\6C-2\S14IB.1OR Cycle** 10
?thod Tiles II: \CP\GC-2\GIHB. MET. .vert* 214. O9/14/93 O7:5Os4O

i alibi- File: Ms \CP\GC--2\GIHB.CAL. .vertt 716. O9/14/93 14:19:06
Analysis: IND HYG / DB-WAX 30M / 40C(4')8C/M 180C
•-i-cl . TEMP 40' 4' 8DEG/MIN 170'

\
.
?
;

1

5
'»

ZDel Relative
Ret Ret Tiie
0.001
o.ooz
-1.20Z
1.89X
O.OOX
0.001
O.OOZ

0.000
0.000
0.000
0.000
1.000
2.555
2.442

Ret tiie
(•in) Peak Naie
1
1
2
4
7
18
19

.804

.920

.756 CS2

.296 IPA

.315 DECflNE (ISTDI

.687

.322

Aiount
N6
0
0
0
0
1
0
0

.0000

.0000

.0000

.0020

.2806

.0000

.0000

6rp
Nul
0
0
0
0
0
0
0

Peak
Area
2966
80

249845
755

52315
356
324

Peak
Type
8V
VB
68
BB
BB
BB
BB

Peak
Height

2150
30

21243
123
8373
38
34

Ref Aiount
Pk /Area I Recovery

O.OOOOE+00
O.OOOOEtOO
O.OOOOE»00
0.2715E-05

5 0.2448E-04
O.OOOOE+00
O.OOOOE+00

P.CP5-JP Group .Amount.
~'6~" "1..282&
1 0.OOOO

F'.t' r cejn t
io6ooo?: ~~
0. OOOO:;

Amount. = 1.282638, Total Area -- 3O6641.1



I
rue-fl: \ tf\ot-iioitio.

0.00 to 29.99 iin. Lew Y > 5.90120 iv
I

r utie priniea-
High Y * 45.90121 iv

I

u§e= iu:.3:jd
Span = 40.00000 iv on 02 4

THHNE

-7.31>DEOWE <ISTD)



Jarnple Names 9309O91-O1A F

' ilution Factor: 2
Weight : 1

Dates
Operator:

O9-l'3-199:;_10:2

16:21:47

2 5

09-14-199
WS

Rejected: 1O
•ata File: M:\CP\6C-2\614IB.11R

i-tethod File: II:\CP\GC-2\GIHB.NET. .ver**
Calibr File: M:\CP\GC-2\GIHB.CAL..vertt
malysis: IND HYG / DB-WAX 30M / 4OC(4')8C/M 180C
liscl. TEMP 40' 4' (3DEG/MIN 170'

Instrument:HP-5890 WO5129
EXTERNALJ3TD Calibrated

Cyclett 11
215. 09/14/93 15:47:56
718. O9/15/93 10:27:42

Pkl
1
2
3
4
5
6
7
8
9
10
U
.2
i3
14
.5
.6
17
:a
.9
20
21
!2
21
24
15
!6
27
18
!9
30
31
!2
J3
34
15
>6
37
IB
>9
40
41
12
13
44
15
(6
47

ZDel Relative
Ret Ret Tiie
O.OOZ
-6.20Z
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
-1.05Z
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
-0.58Z
O.OOZ
O.OOZ
0.36Z
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
-0.47Z
-0.31Z
-0.46Z
O.OOZ
-0.28Z
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ
O.OOZ

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.000
1.048
1.068
1.089
1.139
1.155
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Ret hie
•in) Peak Naie
1.887
2.021 N-HEXANE
2.472
2.605
2.789 CS2
2.973
3.089
3.173
3.390
3.691
4.075
4.275
4.476
4.810
5.093
5
5.
5.
6.
6.
6.
7.
7.
7.
7.
8.
8.
8.
8.
,
.
.
.
.
.

10.
10.
10.
10.
11.
11.
12.
12.
12.
13.
13.
13.

311
528
745
296 BENZENE
563
997
315 DECANE (I5TD)
665
816
966
333
450
584 TOLUENE
818
168
369 N-BUTYL ACETATE
552
736
870
987
304
504 ETHYLBENZENE
671 P-XYLENE
805 K-IYLENE
456
723 0-XYLENE
174
492
859
210
577
944

Aiount Grp
HE Hui
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
0
0
0
J>
0
0
0
0
0
0
0
0

*J

.0000

.2621

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0879

.0000

.0000

.7412

.0000

.0000

.0000

.0000

.0000

.8937̂

.0000

.0000

.0083

.0000

.0000

.0000

.0000

.0000

.1873,

.6929
J.4156
0.0000
J.69J7
0
0
0
0
0
0

.0000

.0000

.0000

.0000

.0000

.0000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
1
0
0
0
0
0
0

Peak
Area
294957
106557
97501
152392
292501
109514
81577
122402
74414
49949
11569
73243
49440
4154
31745
14381
13408
15381
36927
16882
3411
76420
4017
3196
5366
2716
2562

369706
6365
1452
1693
4231
1622
949
1628
1444
72386
270581
606150
9134

285998
13397
211518
87624
61217
156750

• 45518

Peak

BV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
w
VV
w
VV
VV
VV
VV
VV
VV
VV

Peak Ref
Heiaht Pk
86311
16013
15677
23056
43441
19932
18587
23126
10985
4697
1318
8252
5595
568
4041
1514
1589
1090
4684
1716
351

11923 22
517
457
405
277
544

92591
635
176
180
564
211
174
168
125

19806
75973
162970
1893
76066
2907
43789
22489
14115
44219
6088

Aiount
/Area I Secoverv

O.OOOOE+00
0.2460E-05
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
0.2379E-05
O.OOOOE+00
O.OOOOE+00
0.4B96E-04
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
0.2417E-05
O.OOOOE+00
O.OOOOE+00
0.4896E-05
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
0.2587E-05
0.2561E-05
0.2335E-OS
O.OOOOE+00
0.2446E-05
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00 . —— -^
O.OOOOE+00 f * ^fi\
O.OOOOE+00 I d/d^l}



so
1

S3
" i
i

56
«7

1

3V

60

_ _

63

.
66
A7

i

07

70

1

73
~ *

76
77

1
i t
80

1

0.001
o.oo:
0.001
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz
o.ooz

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

14.846
14.963
15.113
IS. 264
15.
15.

447
581

15.681
15.
15.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
17.
18.
18.
18.
19.
19.
19.
19.
19.
20.
21.
22.
22.
23.

865
999
099
282
566
683
884
001
168
418
58S
735
852
086
337
570
005
222
339
439
823
307
009
512
979
981

Group Group Amount

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Group

11939
12102
20131
19522

5443
5463
7877
6138
2838

10101
18843
1773
2618
1077
6264
5950

11111
2571
1562
2399

950
2130
1547
1112
311
378

1300
386
211
786
287
244

80

VV
VV
W
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VV
VB
BB
BV
VB
BB

3145
3039
5709
4820
1061
1022
1187
1377
656

2669
3501
282
299
199

1456
1023
2075
411
335
408
116
205
171
228

55
106
206

72
55

222
62
52
13

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00
OOOOE+00

Per con t
0 5.1805
1 2.3083

64.8473::
35.1527!1-:

>tal Amount -~ 7.96J8739, Total Area = 4196572



o •-'2 (
Hlt«H:\CP\6C-2\6141B.12R Sup It nMt»9309091-02A B Date printed' 09-14-1993 Tin* 16:58:50

0.00 to 29.99 iin. Lo« Y * 5.89620 iv High Y - 45.89621 iv Spin * 40.00000 iv
I

2.

4_

6.

8.

IE

12.

14.

16.

28_

24.

26.

28.

7.31>9ECANE (ISTD)

>DIAaTONE ALCOHOL
—BUTYL rrr.TJijaii.iiP
—1,4-1X3 (S)
—1,2-DCB (S)

-19.23
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LIayton Environmental Consultants, Pleasanton, California ''

09-14-1993 16:59:03
..ample Name: 93O9091-O2A B

ilution Factors 1
: Ample Weight: 1

Date:
Operator:

O9-14-199;
WS

J 16:57:43

A~ea Rejected: 1O
: *ta Files M:\CP\GC-2\G14IB.12R
net hod File: II: \CP\GC-2\GIHB. MET.
Calibr File: M:\CP\GC-2\GIHB.CAL.
nalysiis: IND HYG / DB-WAX 3OM / 4OC<4')8C/M 180C
..Lscl. TEMP 40' 4' 3DEG/MIN 17O'

Instrument:HP-5890 H05129
EXTERNAL_STD Calibrated

Cycle** 12
ver*» 215. 09/14/93 15:47:56
vertt 716. 09/14/93 14:19:06

Pkl
I
I
3
4
3
i
7

IDel Relative
Ret Ret Tiie
O.OOZ
-1.201
2.16Z
O.OOZ
O.OOZ
O.OOZ
O.OOZ

0.000
0.000
0.000
1.000
2.637
3.361
3.696

Ret tiie
din) Peak Naie
1.804
2.756
6.313
7.315
19.288
24.582
27.037

CS2
IPA
DECANE (ISTD)

Aiount 6rp Peak
HE Nui Area
0
0
0
1
0
0
0

.0000

.0000

.0020

.3021

.0000

.0000

.0000

0
0
0
0
0
0
0

2521
247011

720
53195
106
475
364

Peak
Tvoe
BB
BB
BB
BB
BB
BV
VB

Peak
Heiaht
1779
21121
121
B63S
13
10
21

Ref Aiount
Pk /Area Z Recovery

O.OOOOE+00
O.OOOOE+00
0.2715E-05

4 0.2448E-04
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00

Group Group Amoun.t
0
1

Grout) Perrent
1.3041
0.0000

100.0000?:
o. oooor:

otal Amount = 1.304O8., Total Area = 304392.6



CM



09-15-1993_1O:29:37

:33:5O
Sample Name: 93O9O91-O2A F

dilution Factor: 2
Jample Weight: 1

Date: 09-14-1993 17
Operator: WS

Ins t rumen t: HP-589O »*O5129
EXTERNAL_STD CalibratedArea Rejected: 10

>ata File: Ms\CP\BC-2\B14IB.13R Cycle** 13
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Formal Site Closure Request
Unocal Station 4357, 11280 National Boulevard, Los Angeles, California
September 16, 1996_______________________________

INTRODUCTION

This report represents a formal site closure request and technical justification for Unocal Station
4357 located at 11280 National Boulevard in Los Angeles, California. The objectives of this
report are to:

• Summarize the findings and conclusions of environmental investigations and testing
conducted at the site and;

• Provide sufficient risk management information to support site closure with no further
action.

The results of previous assessment activities, including tank closure and site assessment activities,
revealed the presence of near surface residual petroleum hydrocarbons in the vicinity of the
former southwestern and southeastern dispenser islands and below and south of the former
underground fuel storage tanks. This formal site closure request summarizes the findings of the
previous assessment activities and provides sufficient risk management information to justify site
closure with no further action. The justification for site closure includes'data regarding the lateral
and vertical extent of impacted soil, regional hydrogeologic characteristics, remedial activities
conducted, physical and chemical properties of the contaminant, and qualitative evaluation of
potential human and environmental risks.

BACKGROUND

Unocal Service Station 4357 is located on the southeast comer of National Boulevard and
Sawtelle Boulevard (Figure 1). The site contains two 12,000-gallon underground gasoline storage
tanks (USTs) northwest of the station building and one 550-gallon waste oil storage tank south
of the station building. Gasoline is dispensed from four dispenser islands located north and west
of the station building. A commercial retail center is located across National Boulevard to the
northwest and additional commercial properties are located north, west, and south of the site.
The San Diego Freeway is located immediately east of the site.

In September 1992, two 10,000-gallon gasoline USTs, one 10,000-gallon diesel UST, and one
550-gallon waste oil UST were excavated and removed from the site. The gasoline and waste
oil USTs were subsequently replaced with two 12,000-gallon USTs and one 550-gallon UST,
respectively. During the course of underground storage tank removal activities, soil samples were
obtained from beneath the USTs, dispensers, and along product lines. Total gasoline-range
petroleum hydrocarbons (TPH-G) concentrations in excess of 100 parts per million (ppm) were
observed in soil samples obtained from beneath the southwestern and southeastern dispenser

1
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islands at depths of 2 feet below grade (fbg) and in the southeastern portion of the underground
storage tank cavity at a depth of approximately 12 fbg (Montgomery Watson, 1992).
Approximately 710 tons of potentially hydrocarbon affected soil was excavated and transported
to the Puente Hills Landfill in Whittier, California for disposal. The vertical and lateral extent
of adsorbed phase hydrocarbons was not characterized during tank, line, and dispenser
replacement activities.

In March 1993, three hand auger soil borings (HB-2 through HB-4), three angle soil borings
(SB-1 through SB-3), and four vertical soil borings (B-l through B-4) were drilled to total depths
ranging from 10 to 95 fbg. Soil Boring B-l was subsequently converted to vapor monitoring
well VE-1 and was completed to a total depth of approximately 90 fbg. Adsorbed phase
hydrocarbons in excess of 100 ppm TPH-G were observed in soil Boring B-l (VE-1) immediately
south of the former underground storage tank location. No TPH-G concentrations in excess of
100 ppm were observed in any other soil samples obtained during site assessment activities
(Montgomery Watson, 1993). The vertical and lateral extent of adsorbed phase hydrocarbons was
adequately defined by this investigation.

In September 1993, a soil venting test was conducted using existing vapor well VE-1 as a test
well. During the test, the applied vacuum ranged to 48 inches of water column while extraction
rates ranged to 155 cubic feet per minute (cfm) (VET, 1993). Analytical results of vapor samples
obtained during the course of the vapor extraction testing indicated a maximum vapor phase
hydrocarbon concentration of 783 parts per million by volume (ppmv). This relatively low
hydrocarbon vapor concentration suggests that either the mass of hydrocarbons potentially present
in the subsurface is small or that residual petroleum hydrocarbons are not readily extractable.
In addition, field monitoring data indicate an initially low oxygen concentration in subsurface air
and an increase in oxygen concentrations during the course of soil vent test. This finding
suggests that intrinsic biodegradation of adsorbed phase hydrocarbon had been occurring in the
subsurface.

A summary site assessment diagram which includes information regarding hydrocarbon
distribution, soil types encountered, and local hydrogeologic information is included in Figure 2.

GENERAL SITE CHARACTERISTICS

• In general, soil types encountered from grade to 12 to 20 fbg consisted of clay and is
underlain by a clayey silt with a thickness of 5 to 10 feet (Montgomery Watson, 1993).
A second clay layer was encountered between 20 and 30 fbg and varies in thickness
between 3 and 10 feet. Interbeds of silty sand, clayey sand, sand, and clay were
encountered to the total depth of investigation (95 fbg). Groundwater was not
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encountered during drilling activities to the maximum depth of investigation (95 fbg).
Groundwater is anticipated to occur at a depth of approximately 159 fbg in the vicinity
of the site (LADPW, 1988).

• The highest concentrations of TPH-G and benzene were observed in soil samples obtained
from Boring B-l (maximum TPH-G and benzene concentrations of 3,100 ppm and 0.9
ppm, respectively at depths of 20 and 40 fbg). No benzene concentrations in excess of
1 ppm were observed in any soil samples obtained during the course of UST, line, and
dispenser removal activities or during the course of site assessment activities. The
maximum concentration of benzene observed (1.0 ppm) was in soil sample P-4 obtained
beneath the south western dispenser island at a depth of approximately 2 fbg. Benzene
concentrations were either at or below laboratory detection limits in 52 of 61 total soil
samples analyzed.

JUSTIFICATION FOR SITE CLOSURE

• During site assessment activities conducted in 1993, seven onsite soil borings were
drilled; three hand auger borings were advanced; and one vapor monitoring well was
installed.

• Near surface adsorbed phase petroleum hydrocarbons were detected in the vicinity of the
southwestern and southeastern dispenser islands. Residual petroleum hydrocarbons were
also detected beneath the former underground fuel tanks south of the former UST cavity.

• Excavation of residual petroleum hydrocarbons in the vicinity of the former underground
fuel tanks occurred to a maximum depth of approximately 17 feet below grade during
UST removal activities conducted in 1992. A total of approximately 710 tons of
potentially hydrocarbon affected soil was excavated and transported to the Puente Hills
Landfill in Whittier, California for disposal.

• The vertical extent of the adsorbed phase hydrocarbons in the vicinity of the former
southwestern and southeastern dispenser islands is adequately defined and does not
substantively extend beyond approximately 10 fbg. The vertical extent of adsorbed phase
hydrocarbons south of the former underground fuel storage tanks is defined and is limited
to the soil interval between 20 and 40 fbg.

• The lateral extent of hydrocarbon affected soil south of the former underground fuel
storage tanks is adequately characterized to the north by Borings SB-1 and SB-2, to the
west by Boring SB-3, and to the south by Borings B-3 and B-4.
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• Residual petroleum hydrocarbons are characterized as weathered. The weathered
characteristics are evident by the relatively low concentrations of aromatic hydrocarbons
(i.e., benzene, toluene, ethylbenzene, and xylenes) (Tables 1 and 2). Chromatograms
from soil samples B-l (VE-1) at depths of 20 and 40 fbg are compared to
chromatograms for a gasoline standard in Figure 3.

• The residual hydrocarbons detected in soil samples obtained across the site are
characteristic of "weathered" gasoline (Figure 3). This weathered gasoline is less subject
to fate processes such as volatilization, dissolution, and migration and does not pose a
significant risk to human health or groundwater beneath the site.

• All potential sources of a petroleum hydrocarbon release (i.e., underground fuel storage
tanks, product lines, and product dispensers) have been removed and upgraded.

• Given the limited vertical extent of hydrocarbon-affected soil, the significant depth to
groundwater (~ 159 fbg), the absence of viable human exposure pathways, the physical
characteristics of the residual hydrocarbons (i.e., low aromatic content), and the
elimination of the presumed source of the hydrocarbon release (i.e., underground storage
tanks, dispensers, and product lines), residual petroleum hydrocarbons as defined during
previous site assessment activities, do not pose a threat to human health or to groundwater
beneath the site.

RECOMMENDATIONS

• Based on the factors described above, formal site closure is requested. Upon receipt of
site closure acknowledgement, existing Vapor Well VE-1 will be abandoned in accordance
with applicable standards and regulations and a well abandonment report will be prepared
and submitted to the Los Angeles City Fire Department.
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Source: 7.5 Minute Topographic Quadrangle Map
Beverly Hills, California, Dated 1966
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Depth is in feet below grade, fbg = feet below grade.
TPH-G = total petroleum hydrocarbons with gasoline distinction.
ppm = parts per million.
Mb = not detected at laboratory detection limit (10 ppm (or

TPH-Q; 0.003 ppm for benzene).
UST = underground storage tank.
Green Well/Boring Symbol ̂ Wells/borings with no concentrations
of TPH-Q greater than 100 ppm or Benzene greater than
1.0 ppm.

M
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KEY DATA:

1) Hydrocarbon-affected soil was first encountered during tank excavation activities
conducted in 1991. Hydrocarbon-affected soH was detected In southern portion of the
tank cavity (maximum 3,300 ppm TPH-Q at 12 fbg).

2) Qroundwater was not encountered during site assessment activities to the maximum
depth of Investigation (95 fbg).
3) First groundwater Is estimated to occur at approximately 159 fbg (LACDPW, 1994).

4) The nearest municipal well to the site Is #2578J, located approximately
0.75 mile south. Recorded groundwater level was 158.7 fbg In
December 1985 (Los Angeles County Department of Public Works).
5) Refer to Tables 1 and 2 for the results of soil samples collected during tank excavation
and site assessment actMtes
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TABLE 1

SUMMARY OF SUBSURFACE TANK REMOVAL SOIL SAMPLE ANALYTICAL RESULTS (mg/kg)
9/22/92

LOG
#

A-l
A-2
A-3
B-l
B-2
B-3
C-l
C-2
C-3
P-l
P-2
P-3
P-4
P-5
P-6
P-7
P-8
P-9
P-10
P-ll
P-12
P-13
P-14
P-15
P-16
P-17

Depth
(«)

12
12
12
12
12
12
12
12
12
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

TPH1

ND<10
NEX10
NEklO
NEK10
NEklO
NEklO
3300
NEklO
NEX10
ND<10
170
NEX10
280
NEk20
380
18
ND<10
NEklO
NEklO
ND<10
NEklO
17
ND<10
ND<10
NEklO
NEklO

Benzene

NCkO.005
NEkO.005
NEX0.005
NEkO.005
NEkO.005
NEkO.005
NEkO.5
NEkO.005
NEkO.005
NEkO.005
0.55
0.014
1.0
NEX0.010
0.8
0.41
NEkO.005
NEX0.005-
NEkO.005
NEkO.005
NEkO.005
0.005
NEkO.005
NEkO.005
NEkO.005
NEkO.005

Toluene

NEkO.005
NEkO.005
NEkO.005
NEkO.005
NEkO.005
NEkO.005
24
NEkO.005
NEkO.005
NEkO.005
1.3
0.025
4.7
NEX0.010
10
0.22
NEkO.005
NEkO.005
NEkO.005
NEkO.005
NEkO.005
0.005
NEkO.005
NEkO.005
NEkO.005
NEkO.005

Ethyl

NEkO.005
NEkO.005
NEkO.005
NEkO.005
NEkO.005
NEkO.005
79
NEkO.005
NEkO.005
NEkO.005
1.7
0.047
4 8
NEkO.010
5.5
0.49
0.007
NEkO.005
NEkO.005
NEkO.005
NEkO.005
0.031
NEkO.005
NEkO.005
NEkO.005
NEkO.005

Xylehes2

Benzene

NEkO.015
NEX0.015
NEkO.015
NEkO.015
NEkO.015
NEkO.015
580
NEkO.015
NEkO.015
0.042
1.3
0.33
32
0.066
50
2.1
0.057
NEkO.015
NEkO.015
NEkO.015
NEkO.015
0.13
NEKO.015
NEkO.015
NEkO.015
NEkO.015

Comments

Bottom sample- dicsel tank
Bottom sample- diesel tank
Bottom sample- diesel tank
Bottom sample- gasoline lank
Bottom sample- gasoline tank
Bottom sample- gasoline tank
Bottom sample- gasoline tank
Bottom sample- gasoline tank
Bottom sample- gasoline tank
Pump island sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Product piping sample
Pump island sample
Product piping sample
Pump island sample
Product piping sample
Product piping sample
Product piping sample
Pump island sample
Pump island sample
Product piping sample



TABLE 1 (Continued)

SUMMARY OF SUBSURFACE TANK REMOVAL SOIL SAMPLE ANALYTICAL RESULTS (mg/kg)
, 9/22/92

Depth

pile 4-1
Pile 4-2
Pile 4-3
Lab Blank
WOT-N
V/OT-S

NOTES'-

Benzene Toluene Ethyl Benzene

140

no
12

NEK0.005
NEX0.025
NEK0.005
NCX0.010
ND<0.05
NCX0.005
ND<0.005
NIX0.005
NIX0.005

NIX0.005
0.026
0.005
NCX0.010
0.11
NtKO.005
ND<0.005
ND<0.005
NIM).005

ND<0.005
0.075
NCX0.005
NEX0.010
0.15
0.016
NIX0.005
NIX0.005
NEW0.005

0.021
4.3
0.12
0.12
4.S
055
0.075
0.031
ND<0.015

Comtn*nts

Excavated soil pde
Excavated soil pUe
Excavated soil pile
ExcavatExcavated soil pUe
Excavated soi Pde
Excavated soi Pi»e
Excavated soil P»le
Lab Blank sample

.EP



TABLE2

LABORATORY ANALYSES OF CONnRMATION SOIL
BORING SAMPLES (MARCH 1993)

NOTE
ND indicates constituents not detected above analytical limit:

TFH-G • Gasoline - ND < 1.0 mg/kg
TFH-D - Diesel - ND < 10 mg/kg
Benzene - ND < 0.005 mg/kg
Toluene • ND < 0.005 mg/lcg
Ethylbenzenc - ND < 0.005 mg/kg
Xylenes - ND < 0.015 mg/kg

Shaded area means results above the detection limits.
Blank space means not analyzed.
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BOARD OF
FIRE COMMISSIONERS

485-6032
) __

CARL R. TERZIAN
PRESIDENT

KENNETH S. WASHINGTON
VICE-PRESIDENT

AILEEN ADAMS
JAMES E. BLANCARTE

NICHOLAS H. STONNINGTON

EVA WHITELOCK
EXECUTIVE ASSISTANT

J a n u a r y 20, 1993

CITY OF Los ANGELES
CALIFORNIA

TOM BRADLEY
MAYOR

DEPARTMENT OF FIRE
ZOO NORTH MAIN STREET
LOS ANGELES. CA 9OOI2

DONALD O. MANNING
CHIEF ENGINEER

AND
GENERAL MANAGER

Mr. Jim Adams
Unocal Corporation
911 Wilshire Boulevard,
Los Angeles, CA 90017

Attention: Mr. Adams:

Suite 1010

r

Unocal Service Station Number 4357
11280 National Boulevard
Los Angeles, California

The Fire Department has reviewed the Closure Report dated
December 1992, as submitted by James M. Montgomery Consulting
Engineers Incorporated.

B a i . e d on the inf rmat ion provided, contaminat ion above this
r t m e n t ' s ac t i
' L i f e S a f e t y

;ssraent.

>n level exists at this site.
olation Notice Number 53745

Enclosed is
to provide a site

D epa rtmen '"
Tar1- :^u

Very tr

3 additional information from the Los
contact Inspector Henry J. Amparan, of
,.ck Unit, at (213) 485-7543.

vours.

Angeles City Fire
the Underground

DONALD C . MANNING
—Chief Engineer and General Manager

^ f f
~
Richard Camarena, Captain I
Commander, Underground Tank Plan Check Unit

RC:HJA:la :5589w

Enclosure

cc: James M. Montgomery Consulting
Engineers Incorporated

301 North Lake Avenue, Suite 600
Pasadena, California 91101

Attention: Mr. Najid Rasouli
AN EQUAL EMPLOYMENT OPPORTUNITY - AFFIRMATIVE ACTION EMPLOYER



fi
FiWC (7PW
PJirt I - Chiien
Part 2 - Fire Dept.
P«rt 3 - Fire Depl.

City of Los Angeles
DEPARTMENT OF FIRE

FIRE/LIFE SAFETY VIOLATION N9 53745
OCCUPANCY DISTRICT BLOCK NO. MAP BOOK PAGE PARCEL DATE

January 20, 1993
TO: (Name) (Title)

Mr. Jim Adams
FIRM OR D.B.A.

Unocal Corporation
ADDRESS: (Street) (City) (State) (Zip Code)
911 Wilshire Boulevard, Los Angeles, CA 90017

PHONE
( )

ADDRESS OF VIOLATION: (Street)
11280 National Boulevard

(City)
Los Angeles

(State)
California

(Zip Code)
90034

COMPLY WITH REQUIREMENTS AS NOTED
tx] Provide a Site Assessment performed by a Professional Geologist,

Civil Engineer, or an Engineering Geologist who is registered or

certified by the State of California and who is experienced in

the use of the Unified Soil Classification System. (57.31.38)

This report shall include but not be limited to the vertical and

horizontal extent of contamination using Methods 8015 Modified

for Total Petroleum Hydrocarbon, 8020 for BTXE, 7420 for Total

Lead, 418.1 for total recoverable petroleum hydrocarbons,

location of groundwater using an authoritative source, clean-up

recommendations and any other information that may be required

by the Chief. Please ^jbr't all reports in triplicate to the:

Bureau of Fire Prevention and Public Safety
Tank Plan Th^rk Unit____________

200 North Main Street, Room 930, City Hall East
T.rx; Angola, California QOni?___________________

[ ] Secure the area from unauthorized entry. (57.31.50)

[ ] No site remediation shall occur until the Fire Department has

l received and approved a written plan of remediation.
ADDITIONAL INFORMATION ON Q BACK OF THIS FORM

D ATTACHED SHEET(S)

FAILURE ON YOUR PART TO COMPLY WITH THIS NOTICE ON OR BEFORE April 20, 1993________
WILL SUBJECT YOU TO PENALTIES PRESCRIBED BY SAID ORDINANCE. A REINSPECTION OF THE PREMISES
SHALL BE MADE FOR FULL COMPLIANCE.

RECEIVED BY TITLE
FOR ADDITIONAL INFORMATION
PHONE:

(213) 4 8 5 - 7 5 4 : >
DATE COMPLETED BY ORDER OF THE CHIEF ENGINEER AND GENERAL MANAGER

BY Henry J.. fonparan^ UGT Plan Check Uni t -



Unocal Corporation
376 South Valencia Avenue
Brea, California 92621
Telephone (714) 528-7201

UNOCAL®
May 24, 1993

DUlhern Region
arporate Environmental-mediation and Technology

Captain Camarena
r n Fi i~e» Tleirk-l-u . n. . r j. j. e Ufcjp L .
Fire Prevention Bureau/ UST Plan
Check Unit
200 N. Main St., Rm 920
City Hall East
Los Angeles, Ca. 90012

RE: Phase II Assessment Report
SS# 4357
11280 National Blvd. /Sawtelle
Los Angeles, CA.

Dear Captain Camarena,

Enclosed please find one copy of the April 1993 Phase II Subsurface
Investigation Report, for the above referenced service station.
Unocal completed this further assessment to determine the vertical
and le^-Tal extenj of the soil contamination discovered during the
:" '-" •' .wifj.v,-.:"̂  iject performed last fall.

Presently, Unocal is planning to evaluate remedial alternatives to
lower the soil contamination to levels which will not threaten
ground water below the site. When our evaluation has been
c: lapleted, Unocal will submit our action plan for this site.

you have any questions regarding this correspondence,
feel free to call me at (714 )-577-1846 .

truly yours,

please

rim Adams
Sr. Geologist

c. Majid Rasouli -Montgomery Watson
Greg Shaef f er-T.M.-Van Nuys-with two reports



CITY OF Los ANGELES
BOARD OF

FIRE COMMISSIONERS
48S-6O32

CARL R. TER2IAN
PRESIDENT

KENNETH S. WASHINGTON
VICE-PRESIDENT

AILEEN ADAMS
JAMES E. BLANCARTE

NICHOLAS H. STONNINGTON

EVA WHITELOCK
EXECUTIVE ASSISTANT

CALIFORNIA

TOM BRADLEY
MAYOR

DEPARTMENT OF FIRE
ZOO NORTH MAIN STREET
UOS ANGELES. CA 9OO12

DONALD o. MANNING
CHIEF ENGINEER

AND
GENERAL MANAGER

June 21, 1993

Mr. Jim Adams
376 South Valencia Avenue
Brea, CA 92621

Dear Mr. Adams :

Unocal Service Statiofe:/4-35iI ;
11280 National Boulevard
Los Angeles, California

The Fire Department has reviewed the Phase II Assessment Report
dated April 1993, as submitted by Montgomery Watson.

Based on ° ••• information provided, this Department has determined
^ uGi. we can consider closure of this site the following items

. "3 requi red :

1. i-i :••' e a Remedial Action Plan.

2. A timetable or the Phase II.

3. Upon completion provide a final report.

If you require additional information, contact Inspector Henry J.
Amparan, of the Underground Tank Plan Check Unit, at (213) 485-7543.

Very truly yours,

DONALD 0. MANNING
Chief Engineer1) and General Manager

/Ji'm N. Digiad'b, Captain I
* Commander, Underground Tank Plan Check Unit

JND:HJA:la:6120w

AN EQUAL EMPLOYMENT OPPORTUNITY - AFFIRMATIVE ACTION EMPLOYER



BOARD OF
FIRE COMMISSIONERS

463-6O32

CARL R. TERTIAN
PRESIDENT

CENNETH S. WASHINGTON
VICE-PRESIDENT

AILEEN ADAMS

JAMES E. BLANCARTE
NICHOLAS H. STONNINGTON

EVA WHITELOCK
EXECUTIVE ASSISTANT

CITY OF Los ANGELES
CALIFORNIA

Richard J. Riordan
MAYOR

DEPARTMENT OF FIRE
2OO NORTH MAIN SIHttl
LOS ANGELES. CA 0OO13

DONALD O. MANNING
CMICF CNGINCrn

AND
GCNCRAL. MANAGER

August 18, 1993

Mr. Majid Rasouli
Montgomery Watson
301 North Lake Avenue, Suite 600
Pasadena, CA 91101

Dear Mr. Rasouli:

Unocal Service Station Number 4357
11280 National Boulevard
Los Angeles, California

The Fire Department has reviewed the Quarterly Report dated June 29,
"or,-? 3ULMiiitted by Montgomery Watson.

Quarterl) Reports are required during remediation of the site and a
"Closure Report" is required upon completion of the remediation work,

If you require additional information from the Los Angeles City Fire
Department, contact Inspector Jesse J. Franco, of the Underground
Tank Plan rfc —'• Luxe, ..t (213) 485-7543.

Very truly yours,

DONALD 0. MANNING
Chief Engineer and General Manager

Jim N. Digrado, Captain I
Commander, Underground Tank Plan Check Unit

JND: JJF:la:6344w

cc : Unocal Corporation

AN EQUAL EMPLOYMENT OPPORTUNITY — AFFIRMATIVE ACTION EMPLOYER



Unocal Corporation
376 South Valencia Avenue
Brea, California 92621
Telephone (714) 528-7201

UNOCAL'

July 12, 1994

ioumern Region Inspector Amparan
Corporate Environmental . A —. _
^mediation and Technology L.A. rlTe USpt.

Fire Prevention Bureau/ LIST Plan
Check Unit
200 N. Main St., Rm 920
City Hall East
Los Angeles, Ca. 90012

SERVICE STATION LS# 4357
1280 NATIONAL BLVD./SAWTELLE
LOS ANGELES. CA._________
Remedial Action Plan

Dear Inspector Amparan:

. ^ase find one copy of the June 1994 Remedial Action Plan Report, for
me above referenced service station.

If you have any questions regarding this correspondence, please feel free to call
me at(714)-577-1846.

Best regards,

W^A. Adams
Senior Geologist

JAA/jaa

Enclosure

xc. Rich Gossett
Greg Shaeffer-T.M.-Van Nuys-with one report



BOARD OF
FIRE COMMISSIONERS

485-6O32

ELIZABETH H. LOWE
PRESIDENT

DAVID W. FLEMING
VICE-PRESIDENT

LARRY GONZALEZ

MICHELLE EUNJOO PARK-
STEEL

LESLIE SONG WINNER

LYNNE NELSON
EXECUTIVE ASSISTANT

CITY OF Los ANGELES
CALIFORNIA

RICHARD J. RIORDAN
MAYOR

DEPARTMENT OF FIRE
ZOO NORTH MAIN STREET
LOS ANGELES. CA 9OOI2

DONALD O. MANNING
CHIEF ENGINEER

AND
GENERAL. MANAGER

AUG 0

July 28, 1994

J. A. Adams, Senior Geologist
Unocal Corporation
376 South Valencia Avenue
Brea, CA 92621

Dear Mr. Adams:

Unocal Service Station Number 43f7;
11280 National Boulevard
Los Angeles, California

The Fire Department has reviewed the Remedial Action Plan dated
June 1, 1994, as submitted by Montgomery Watson.

Based (-v- ̂ae information provided, this Department concurs with
.......;• site remediation recommendation. Prior to initiating any

remediation of the site you are required to comply with the
foJlowing:

1. Obtain L.. ..rmits from the Los Angeles City Fire Department's
Engineering Unit at (2±3; 485-5977, to install the vapor
extraction unit.

2. Quarterly Reports are required showing the progress of the
cl ..n up.

3. At the completion of your remedial action, a Closure Report
must be provided which demonstrates that the site is clean.

AN EQUAL EMPLOYMENT OPPORTUNITY - AFFIRMATIVE ACTION EMPLOYER RecydaMesnd rate torn



J. A. Adams, Senior Geologist
July 28, 1994
Page 2

If you require additional information, contact Inspector Christopher A.
Cooper of the Underground Tank Plan Check Unit, at (213) 485-7543.

Very truly yours,

DONALD O. MANNING
Chief Engineep-land General Manager

'

/Jim N. Digrado, Captain I
V.Gommander, Underground Tank Plan Check Unit

JND:CAC:kz:ugt375

cc: Mr. Jim A. Adams, Montgomery Watson



STATE OF CALIFORNIA - CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY PETE WILSON, Governor

STATE WATER RESOURCES CONTROL BOARD
DIVISION OF CLEAN WATER PROGRAMS
201 4 T STREET, SUITE 130
P.O.BOX944212 flf £ o -,
SACRAMENTO, CALIFORNIA 94244-2120 w «- I V E D

)(916)227-4307 Crn
(916)227-4530 (FAX) 'CD 0 g

February 2,1996

MARGARET SRINIVASAN
UNOCAL CORPORATION
376 SOUTH VALENCIA AVENUE, ROOM F-107
BREA, CA 92621

UNDERGROUND STORAGE TANK CLEANUP FUND, PROGRAM MANAGER DECISION TO
REJECT CLAIMS:,

CLAIM # STATION # , SITE ADDRESS
007519 1886 - ggw 5600 MELROSE AVE, LOS ANGELES
007521 7196 - y>l/rt3 3101 W EL SEGUNDO BLVD. HAWTHORNE
007532 2121 -P*:^ 26393 S VERMONT BLVD, HARBOR CITY
009280 4357 " -' „ 11280 NATIONAL BLVD. LOS ANGELES
009288 5405 - /*** 2215 S VERMONT AVE, LOS ANGELES
009292 1883 ~ 3^ 4725 EAST SECOND STREET, LONG BEACH
009302 1650- tftfS 7161 SEPULVEDA BLVD. VAN NUYS

I have received your request for Program Manager Decisions for the claims listed above. After
;wicv. ... „, . ^ests and supporting documentation, I have decided to uphold the Staff
Decisions to reject these claims based on the following reason:

Section 2811 (a)(2) of the Underground Storage Tank Cleanup Fund Regulations states in part
that claimants must have obtained or applied for a permit to operate underground storage tanks
by January 1,1990. The documentation you submitted included UST installation permits, UST
removal permits, f' nollution Control permits, and UST permits to operate dated after January
i, i as>u. AH 01 u ieir. , 3rmits are unacceptable for eligibility for the Fund.

If you disagree with this Program * "anager Decision, you may request a Final Division Decision
from the Chief of the Division. A request should be sent to :

H-rry Schueller, Chief
UST Cleanup Fund Program
SWRCB/DWCP
P. O. BOX 944212
Sacramento, CA 94244-2120

A request to the Chief of the Division must include, at a minimum: (1) a statement describing
how the claimant is damaged by the prior Program Manager Decision; (2) a description of the
remedy or outcome desired; and (3) an explanation of why the claimant believes the action or the
Program Manager Decision is erroneous, inappropriate or improper.



Tw'l ' •> ' . . ?...r'-'j UNOCAL -2-

I f you do not request a Final Division decision from the Chief of the Division within sixty (60)
calendar days from the date of this letter, the Program Manager Decision will then become final
and conclusive.

If you have any questions, please call Barbara Andersen at (916) 227-4417.

Sincerely,

Dave Deaner, Program Manager
Underground Storage Tank Cleanup Fund



Unocal Corporation
Diversified Businesses
376 South Valencia Avenue
Brea, California 92621
Telephone (714) 577-1845

UNOCAL®
'Via Hand Delivery* September 16, 1996

Richard C. Gossett
Man'age?. Remediation Pr0)eds
Corporate Environmental
Remediation and Technology

City Of LOS
ft— - .— _i_ «— —i _<
Department OT

200 N. Main Street
Los Angeles, CA 90012

Attn: Jesus S. Pasos, Captain II

FORMAL SITE CLOSURE REQUESTS
VARIOUS SITES

Dear Mr. Pasos:

Transmitted herewith are copies of Unocal's FORMAL SITE CLOSURE REQUESTS,
dated September 1 5, 1 996 as prepared by Alton Geoscience for the following sites:

Service Station 0898, Los Angeles
Service Station 2439, Los Angeles
Service Station 2446, Harbor City
Service Station 3489, Tarzana
Service Station 4061 , San Pedro
Service Station 4357, Los Angeles
C:.i vice Station 4595, Tujunga
Service Station 5510, Granada Hills

This submittal represents the culmination of a complete project history file review and
analyses undertaken by Unocal. In an effort to facilitate risk management decision
making, the enclosed documents contain summary information regarding the findings of
previous site assessment and remediation activities conducted to date. In addition, site
specific justifications for site closure with no further action are provided.

Upon completion of your review please provide this office with your comments an/or
recommendations regarding these closure request documents. Please forward all no
further action letter regarding these sites to my attention.



Mr. Jesus Pasos
Formal Site Closure Requests

September 16, 1996
page 2

If you have any questions please do not hesitate to call Mr. Todd Stanford, Alton
Geoscience, (714) 753-0101, or myself, (714) 577-1845.

Thank you in advance for your cooperation.

Very truly yours,

Richard C. Gossett

IACFD.DOC

RCG/DJB/wpb
enclosures

J. A. Adams
D. J. Bourgault
M. A. Bryan
Todd Stanford, Alton Geoscience


